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PREFACE  TO  THE  AMERICAN  -EDITION. 


The  belief  that  Dr.  Moritz  Meyer's  Treatise  on  Elec- 
tricity in  its  Helations  to  Practical  Medicine  was  the  best 
which  had  yet  appeared  on  the  snbject,  must  be  my  excase 
for  presenting  it  in  an  English  dress  to  the  Medical  Pro- 
fession of  America  and  Great  Britain. 

I  had  intended  adding  largely  to  it,  bat  attentive  pern- 
sal  convinced  me  that,  by  so  doing,  I  wonld  only  enlarge 
the  Tolome,  witbont  giving  it  a  corresponding  increase  in 
valne.  I  have,  therefore,  refrained  from  the  citation  of 
cases  from  my  own  practice,  except  in  a  few  instances ;  or 
from  adding  much  other  matter,  except  nnder  the  head  of 
Infantile  Paralysis,  which  subject,  it  appeared  to  me,  bad 
not  been  safflciently  considered  by  the  aathor. 

"WrLLiAM  A.  Hauhokd. 

lea  WtBi  S4th  St.,  Niw  Tou,  Juiu  20,  1869. 


PUEFACE  TO  THE  FIRST  EDITION. 


In  the  Age  in  which  we  live,  aa  age  rich  ia  tupcntitlon, 
but  poor  iu  belief,  when  uow  a  liolj  robo,  now  a  Gwldbcrger'a 
r)icuuiatic-chair,  now  auimol  magnct!»in  and  tonuiainbulUiii 
effwt,  thti  iiiOEt  maiTclIou^  aires  among  tlie  ptoua  believers, 
it  ii  nut  a  itiibjoct  of  surprise  !f  tlie  conudente  and  thought- 
ftil  phj«ictan  ventarcH  upon  the  therapeutical  application  of 
Ml  agent  of  whoee  real  cliitrHcter  the  naturalist  still  knowA 
compnrittivcK-  littlt-.  Thm  It  i*  that  tho  practitioner,  and 
nnfortiinntcly  aluo  thoee  phpiciuns  who  devote  theiiiMdrM 
vnixwially  to  the  application  of  clivtrtcitj,  oflon  Lave  thu 
moit  crude  and  absurd  ideaa  of  its  ooUod  oa  the  animal 
\>oAy.  As  an  example,  among  tlie  late  productji  of  tlie 
press,  Boe  Prof.  Dr.  UoEscnstviu'e  SicAtre  SeUttny  ntrvHter^ 
ffMchtUefuv,  rk^vmaiUchur,  und  andtn  KranJAaUm  durch 
dU  EUctricit&t  und  den  Mafputitmut,  Fourtli  edition. 
Lciptio,  1$53,  page  tS.  Prof.  Ifaiwcti^tein  viou*»  the  human 
body  as  a  voltaic  pile ;  one  portion  of  it^  electricitj  ia  latent, 
another  U,  polarly  active ;  through  the  action  of  the  Utter 
Uie  surface  of  the  bo<lr  id  olwayn  ne^tive,  tho  oentral  ur^ 
gana  of  the  nervous  system  alwnya  positive ;  a  greater  or 
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lesder  quantity  of  the  latent  eleotricity  can  be  nsetl  to  io- 
<:rea»e  or  decrea«e  the  polar  electricity,  and,  indeed,  to  in- 
oreuM  it  by  adding  to  tbu  oloctrivit,v  of  the  eurfaco  a  jwrtiun 
of  Ute  latent  electricity.  The  decrcoM:  i*  cfTocted  by  ndding 
to  the  electricity  of  tlic  surface  n  i)orlion  of  tJie  latent  + 
electricity.  It  a,  therefore,  only  ne«ei»ary  to  know,  aa 
GasseDstein  pretenda  to,  in  wlint  diseaees  an  increase,  and 
in  what  diseaseo  a  ducrcaw  of  tliu  polar  electricity  is  necw- 
sary,  to  effect  thu  iiio«t  [>erfuct  cure.  Another  (««c  EUctri- 
eiUit  uiul  M<t^neliam\t«  ais  JfeUmUid.  Kursn  /ictracA- 
tun^fon  ^ier  d«r«n  Anuxtulunff  tm  Atifitmeinen,  mit  ^uA- 
teitiffen  Jlin&lieke  auf  die  TtnAeaa  ieinta  Institute,  van 
Dr.  B.  Bamberger,  Berlin,  libi),  who  believer  bo  haa  dia- 
covcrcd  in  ucrofula  the  riclwwt  and  nioet  iraitfiU  field  for 
the  M{>i>ticatiun  of  electricity,  reAMontt  a  priori,  that  tbcre, 
where  uir,  light,  and  heat  are  eo  v&ry  ctBcacioua,  electri- 
city cMinot  be  other  Uian  liiglily  beneticial.  Of  the  eor- 
rectneea  of  this  logic  lie  has  been  convinced  by  tlte  moftt 
brtilijuit  8uoc(»»c».  Tliis  view  has  tlie  merit  of  nottwto',  to 
say  the  Icaet. 

Tlteee  are  the  roasoits  why  electricity  until  now  has 
been  nunilwrod  by  many  among  thu«e  reinbdie«  whidt  the 
rational  physician  ia  slow  to  a^lopt,  and  yet,  in  those  cnaes 
in  which  it  is  indioatwl,  it  is  one  of  tlie  most  admirable,  one 
of  the  enrost,  and  in  some  caaee  an  incomparable  remedy. 
It  is,  thenifore,  the  duty  of  every  phyaician  to  stndy  the 
MtioD  of  clectntiiiy,  to  become  acquainted  with  itit  value  in 
iberapeutiot,  and  to  follow  the  intprovementa  that  are  being 
made  in  the  apparatus  for  it«  application  in  medicine,  tliat 
he  tnay  be  able  to  chonw  tlie  one  best  adapted  to  tlia  treat- 
meut  of  indiridtuU  cases,  and  to  test  a  reuiody  fairly  and 
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vithont  prejuciice,  vhicli  Blreadj,  eapeoialljr  in  iicr%'oti» 
di9eaM»,  has  b«en  aa«d  with  tbe  beeit  resolts,  nud  whEch 
promiaee  to  yield  an  abondant  barrcet  in  a  fitiU  brcmdcr 
domain. 

Tliua  WQ  have,  for  exain|>Io^  in  snrgenr,  tlio  treatment  of 
rarix  and  anonrUm,  by  elcctroponcturc,  and  tlio  removal  of 
tnmon,  witb  tbe  cadent  platina  wire,  heated  bj  the  eleotric 
corrent.  And  uace  it  haa  been  shown  that  the  nrinary 
oalonli  arc  liable  by  means  of  the  electric  current,  U  it  not 
posaiblo  that  there  may  be  an  in^trntnciit  constracted  by 
vhkit  the  operation  may  be  practieod  on  the  liring  subject  ? 
Is  Uie  galvanic  treatment  of  malignant  tnmors  not  worth  aii 
experiment  1  3(ay  not  the  local  application  of  electricity 
by  PDclienne*«  metltod  in  orthopsdia — to  which  the  profes- 
oion  is  now  devoting  so  modi  attention — bo  made  n£«fal  I 
Is  it  not  posaiblo  that  more  may  be  aocompliehed  in  this 
direction  with  electricity  than  with  g}-ninaeti«  I  Mny  not 
a  timely  application  of  electricity  prevent  many  deformltiet, 
and  render  many  a  tenotomy  anuccw«aryf  And  has  the 
obetetricion  euch  a  eeriea  of  reliable  emmenagogoea  at  his 
command,  that  he  haa  no  need  of  another  which  he  eim 
perfectly  control,  and  with  which  he  can  produce  at  plooa- 
are  the  mo«t  powerful  contractions  of  the  nteruat  All 
tbeae  are  open  iinertiona,  whicli  it  become»  erory  phy^dao 
to  aasist  in  eolving,  but  more  especially  thoM  who  hold  po- 
sitions in  public  bospitalii,  on  account  of  tlieir  greater  fiicili- 
ties.  We  must,  however,  nnforttmately  confuse  that  they, 
thua  far,  ikarticulmrly  in  Germany,  have  fihown  very  Uttlo 
■eal  in  tlio  matter. 

If  my  own  rMcarchw  tiave  not  extended  beyond  tbe 
Mtioa  of  electricity  in  nervous  dieca«oe,  I  nevcrthelcw  believe 
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t]iiit,  in  giving  tJie  reeolts  of  my  labora  pcblioit/,  I  Bliftll 
coiitribtit«  to  the  solation  of  tJie  genenl  queetion,  hy  giving 
tlie  reader  a  c«r«ory  rfcw  of  the  field  over  which  medical 
Diectricit}'  is  oiidcavoriiig  to  extend  itx  osefuIneA^.  Tho 
anatomist  nnd  plmio)ogii*t,  tlie  u1»t«triciiin,  surgeon,  and 
pliygician,  will  thas  Lave  an  opportiinitj  to  teat  tho  tiise  and 
importance  of  eiectricit/  in  lib  particular  liel<l ;  here  to  ex- 
tend and  there  to  cirounnwribe  ita  application,  to  &x  more 
epoclal  indicationji,  and  to  adopt  more  rational  and  practical 
metliodfl  for  its  nae. 

With  regard  to  the  origin  of  this  work,  it  may  he  stated 
that  the  anthor  was  one  of  tlie  competitors  for  tite  prlxe 
otTered  bv  the  Mwlical  Society  of  Ohent,  for  1852,  "  On  the 
Efficacy  uf  Electricity  in  the  Treatment  of  disease."  True, 
he  did  not  receive  the  fimt  prixe,  which  waa  awarded  to 
Ditchenne — who  has  done  eo  tnuch  for  tlie  rational  appllca* 
tion  of  electricity  in  medicine — ^neTntheleu,  the  oommia- 
flion  deemed  the  author,  even  with  each  a  competitor,  wor- 
thy "  (f  ufM  mention  honorahle  et  d^una  riwrnprnae  honori- 
Jlqu*,**  In  their  detailed  report  («ee  Bx^ttin  <U  la  Societa 
de  2Ied«»n«  d*  G<ltid,  vol  xviii.,  1853,  pagea  132-163),  after 
awarding  to  the  treatise  tho  praiao  of  being  logically  and 
well  written,  and  of  comprehending  nearly  all  the  pointa 
neceaaaiy  to  oonaldcr  In  solving  tlie  qiiMtioR,  and  after  men- 
tioning AS  defects  tltat  neither  tlio  infineoee  which  the  elec- 
tric cnrrunt,  aooonllng  at  it  is  comitant  or  Interrupted,  or 
ncconliiig  a«  it  llowii  tn  different  directions,  oxcrciii««  on  tlie 
vitality  of  the  ner^'o,  nor  the  iinimrtonco  of  electricity  na  an 
aid  in  forming  n  correct  diogriMiit  or  prognosis  wan  suffi- 
eicntly  considered,  tltoy  um  tlie  following  language:  **BQt, 
notwitbManding  the  dcilcloncies  to  whicli  wo  have  adverted, 
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tlto  work  under  uotice  is  in  »ome  p«rts  0)wke<l  by  gre*t  ex* 
cellcnotf.  Tbus,  we  nronld  cite  tlio  reinarkft  relative  to  tlie 
ihcrapetitioal  Kirtion  of  olectricity,  the  chapter  which  treaU 
of  tlic  ^luiuiu  fomiB  of  elwtricid  ajiparatu^  and  that  in 
whidi  tite  autlior  cxAmiitci  and  cWeiticfi  the  priucips]  affec- 
tions, to  tlie  treatment  of  which,  electricity'  hiw  I>L-cn  applied 
witli  eucce^.  This  la£t  cliapter  lA  eApwially  reniarknhle  fur 
the  erudition  which  the  author  gives  evidence  of  poaacoi 
ing.  FiiiiOlir,  wo  mtist  Bpoak  iu  otiuiJ  tcnns  of  praise 
of  tlte  atuKu  which  arc  appended  to  the  nivmoir,  and  which 
show  that  the}'  tiave  been  noticed  and  recorded  hy  a  «kil- 
fill  pmettlioiior." 

r  was  at  tliat  time  solicited  by  several  perootts,  anil  par- 
ticularly bv  the  house  of  Hirschwald,  uf  this  citjr,  to  pub- 
lish my  little  treatise;  but  I  wiw  dflurrtHl  by  variotu  con- 
BJderations.  On  the  one  hand,  tlie  Bold  over  wliieli  it  should 
extend  had  been  to  enlarged,  espodally  by  the  re«earchea 
uf  Duchenne,  in  the  space  of  two  yean,  tliat  tlie  book  would 
have  been  old  ;  on  tlie  other  hand,  I  thought  it  my  duty  not 
to  appear  before  tlie  public  until  I  had  a  gnjater  nimibvr  of 
obeen-ations  at  my  command.  But  when  the  Mitlical  So- 
ciety of  Ghent  had  my  treatiio  traniJatod  into  I'rencti,  and 
published  it  in  their  Annalo  for  1853,  and,  as  the  traoidator 
greatly  incrcawd  the  number  of  the  defects  of  the  content*, 
I  saw  myaelf  compiled  to  alter  my  resolution. 

Thus  tliis  Tolnme  originated,  which,  it  is  trae,  U  only  a 
reproduction  of  tlm  Ghent  treatise  60  far  as  the  gem-ral  con- 
tent* arc  coijcemed,  but  whicii  nima  to  remedy  the  defects 
cited  by  tlio  Ghent  G»mmt«ion,  to  embody  the  progresa 
made  during  the  past  two  years,  and  to  record  the  rasnlts 
of  my  later  ulwervatlone.    These  genetic  inoUvot  will  eaffioe, 
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I  truBt,  not  only  to  joetify  the  existence  of  the  work,  but 
also  to  secore  charitable  criticism. 

In  coneluBJon,  I  would  avail  myself  of  this  opportunity 
to  ezprefiB  my  hearty  thanks  to  many  of  my  honored  col- 
leagues for  sending  me  snch  of  their  patients  as  were  proper 
subjects  for  electric  treatment ;  also  to  Dr.  £.  du  Bois-Eey> 
mond  and  L.  Fosner,  for  the  valuable  material  they  so  gen- 
erously placed  at  my  disposition. 

Db.  Uobttz  Ketkb. 
BiKLiH,  Jautttry,  1654, 
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The  hnpcfl  I  entertained,  on  the  publication  of  the  flnt 
e<lit)on  of  this  book,  hare  been  quickly  realized ;  yes,  mora 
than  realized.  Not  onl;  ba^  the  medical  presB,  witbont  ex* 
ce]>tton,  epoken  of  the  work  in  fiivonible  term»,  nut  only 
have  BUtbors  of  tlw  hand-bookit  that  haTe  appeared  since 
then,  in  a  mcAttiire,  adopted  my  aiTan^;ement  of  matter,  and 
borrowed  from  me  no  incontiiderable  portion  of  their  mate- 
rial, nut  only  ore  there  eJnco  then,  in  nearly  all  the  larger 
German  citiw,  tlioroitgbly  nctontiflc  phytlciaui  to  Iki  found, 
who  devote  UiemAelvos  epccially  to  tlw  study  of  elcctro-tbe- 
rapontic^  bnt  tlto  profoeeion  generally  Las  nliw  recognised 
ek-ctm-ily  m  a  remmly  fully  meeting  tlio  domandd  of  oTtaiii 
indications.  And  tlie  layman  inlru«t«  himMlf  willingly — 
often  with  too  great  expectations — to  a  mode  of  treatment 
whioti,  only  a  few  years  ago,  he  did  not  ventare  to  adopt, 
tuitil  after  tbo  failure  of  every  other  remedy,  and  then  only 
"  by  way  of  cxporiment."  I  think  I  ahatl  not  bo  accoKd 
of  pre>>tinipttoii  if  T  uM-ribe,  in  aomo  mmmare,  thcM  ohangM 
to  my  lalwre.  The  attention  of  other  members  of  the 
mcdieal  profiwioo — among  them  thoee  who,  aa  onatomitta 
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and  pliysiologist^  were  capable  of  making  tLorougli  and 
exact  reeearchea — was  directed  to  electro-pliyaiology  and 
tLerapeutice,  and  they  were  induced  to  make  experiments, 
and  pablisli  the  results  of  their  observationa  in  works  either 
theoretical  or  practical  in  their  character.  The  large  num- 
ber of  text-books  of  electro-therapeutics,  which,  in  this  man- 
ner, followed  one  another  almost  without  interruption,  de- 
layed the  publication  of  the  second  edition  until  to-daj, 
although  the  first  edition  was  exhausted  nearly  fonr  years 
ago. 

Whether  the  contents  of  this  edition  will  excuse  a  silence 
of  seven  years ;  whether  the  results  are  commensurate  with 
the  time  and  labor  expended ;  whether  the  time  has  arrived 
when  we  can  classify  the  paralyses,  according  to  their  lo- 
cation, into  cerebral,  spinal,  nervous,  and  muscular ;  and 
whether  I,  especially,  who  have  had  comparatively  few  op- 
portunities to  make  poet-mortem  etaminations,  should  ven- 
ture to  make  such  a  classification,  are  matters  I  leave  to  the 
decision  of  my  colleagues,  who  have  received  my  former 
labors  in  a  manner  so  charitable  and  encouraging.  I  believe 
that  I  can,  at  least,  claim  to  have  used  conscientiously  such 
material  as  I  have  had  at  iny  disposal,  to  have  tested  the 
contributions  of  otliers  carefully  and  without  prejudice,  and 
to  have  subjected  my  own  observations  to  the  most  rigid 
scrutiny  before  giving  them  publicity. 

A  retrospective  glance  at  the  progress  made  in  electro- 
therapeutics, during  the  last  few  years,  is,  on  the  whole, 
highly  encouraging.  If  tlie  hopes,  to  which  the  application 
of  the  constant  current  in  the  treatment  of  muscular  and 
nervous  diseases  gave  rise,  have  been  only  partially  realized, 
still,  its  readoptioQ  and  recommendation  by  high  authority 
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have  led  to  new  and  caruful  vxpcrimoiiU,  rceultiiig,  on  tlio 
wbole,  to  the  odvantAfre  of  vlvctro-tlicrupoutiM.  But  d«lu- 
Bion  and  ignonuic<o  linve  nut  spanxl  uji  witli  tlielr  prodoctti, 
mkI  if  the  fantastic  extraragMKiO  of  a  Beckeast«u>  (&w2m 
»ur  TeUciricH^,  nouvdU  mii&ctUpour  ton  mtjiloi  nUdtoaU. 
Torn*  prtmitr,  .  PariA,  185S),  will  of  hi*  attccouor,  Ziriiide 
(/>iV  It*ibuny»-Elf<irieitSt  in  Verbtndwty  mtt  Imjxmdera- 
MfVn  al4  ITeibnittel.  StultgArt,  185!)),  onlv  excite  a  stiiile, 
suob  liooka  as  tliat  of  Dr.  Dropsy  {&i«etro-therapie,  ou  ap- 
fiicalton  medicate  praeliqtie  d«  Vil«iricUi  la»i«  *w  d* 
tunnvaHj;  firocid^*.  Ovvrage  pr49enii  au  eoneour$  dicrtii 
par  S.  Jf.  V Emptrevr  df»  Fran^ii.  Pari*,  185")  [>ut  uh 
Iq  bad  liiintor,  bocanM  the  author  deroted  more  tluin  t«n 
yearn  of  lu»  life  and  his  heat  intellevtnal  cncrgitM  to  au  un- 
wioutlfic  and  fruitlosB  theory,  of  the  correcinwfl  of  whicli  be 
\t  jiin'^onally  convinced. 

On  tlio  c-ontmry,  camcsit  and  wellnliroctcd  reward)  luw 
dcinonstrate^t  tJie  importance  of  eleotrivity  in  dia^osing 
paralyevs,  vrliidi,  as  a  consoquence,  are  trvated  more  sucoeM- 
ftdly.  The  cure  of  neuralgia  baa  booomo  flu*  more  ovrtain, 
end  many  fonm  of  initAcular  oontmvtion  have  found  in 
vivctritfity  an  ctUcient  remedy.  DUturbanoea  of  the  tecre- 
tioiu  and  excretions  hare,  in  many  instances,  been  removed 
by  electricity.  In  eni^iry,  the  ^trauo-caiistic  has  seoored 
H  pcnniment  footjiold ;  while  tlio  powibllity  of  disiwreing 
tutnon  by  ni«in»  of  the  galvanic  current,  m>  often  qncAtfonwI, 
\i  a  fact  mtabliiihod  Iwyond  furtlier  doubt.  Gomiaii  ob«tetric« 
alone  s«em»  inexplicably  indifleront  to  electricity.  AMiile 
it  n-ould  servilely  follow  the  dangeroua  example  of  a  few 
Eogliehinen,  who,  rogardlots  of  human  life,  ttsc  chloroform 
(n  casoB  of  normal  parturition,  It  rofiuo«  to  profit  by  tli« 
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verified  experience  of  Englufa  obstetricianB  in  producing  con- 
tractions of  the  atenu  with  electricitj,  and  bj  Uie  poesi- 
bilitj  it  offers  of  often  pneeiring  human  life.  Let  ue  hope 
that  the  CoTypbeuaee  of  German  obetetrics  will  no  longer 
hesitate  to  accord  to  electricity  that  place  in  medicine  that 
is  acknowledged  to  yield  greater  ecientific  and  practical 
reeolts  than  anj  other. 

Db.  Uobtq  Metes. 
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Fk()H  tbo  put>lic«t!cm  of  tlio  et-ooad  edition  of  Uiu  book 
to  the  preaent  tinw,  lias  provitl  to  l>c  another  important 
period  in  th«  1iIi!toi7  of  oloctrothvrapontioi.  Tbo  great 
event  liiui  been  tlie  reception  of  t)ie  oonataot  current  iato 
medical  practice  generally.  Tme,  tbo  founder  of  tim  mode 
of  treatment,  Bobert  Itemak,  hoA,  during  tbie  period,  been  , 
taken  from  biB  place  among  tlic  H^'iug,  wliili)  valiantly  con- 
tending for  Die  correctnon  and  the  recognition  of  bis  tboo- 
riea.  liut  liii)  unexpected  d««tl)  and  tbo  Inrolantwy  termi- 
nation of  his  brilliant  labors  led,  perhaps,  to  a  more  candid 
exaniinatiun  of  bis  uwortion^,  and  to  an  earlier  &ckuuwledg- 
ment  of  their  corrcctnew,  tlian  would  have  boun  the  case 
bad  be  lived.  This  intimation  might  be  so  oonstmcd  a«  to 
mean,  tliat  either  mental  apathy,  jealoiuj,  or  pcrvcnity, 
lirompted  the  parttiiana  of  tlte  intermitting  current  to  oppose 
tlte  constant  current ;  this  repioach,  however,  may  be  em- 
phatically denied.  It  vros  not  the  constant  current  a«  ench, 
but  tlio  monnur  in  vrbich  Rctiiak — eiti>ocia]ly  at  tbo  hct^in* 
niiig  of  hi«  career  m*  practitioner — dented  that  the  inter- 
n)pte<l  cnrrent  poescaMd  any  tberapentical  voluo  whatever, 
that  nuule  of  natural  allies  unwilling  opponents. 
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I  hope  thit  tlu)  presoQl  volnm«,  while  it  recognizee,  on 
the  otie  linaO,  the  guperioritj  of  tho  cotutaut  vurreat  in  ver- 
talii  directions,  on  tlic  oUicr  it  nidit  the  inlcmi|vto(l  cnrreut 
to  recover  it»  f\iU  nud  n^^ll-foundw)  ri^rhu,  uf  wtiicli  it  has 
of  Into  been  deprived  hy  u,  ttort  of  distin^uiiOittd  und  un- 
merited difitrust,  and  that  it  advances  the  tnie  object  of 
tborapeatice  in  securing  to  tlie  groatvet  poeatble  nnniber  of 
ihi;  afflicted  either  a  radical  ciiro,  or,  at  least,  some  relief. 
Then,  wo  iniut  out  furget  that  the  interrupted  current  is 
to-<hty  the  common  property  uf  the  profewion,  while  the 
constant  current  will,  perhaps,  never  come  into  w>  general 
ii»e.  At  all  events,  it  has  tluB  far  comparatively  few  advo- 
catea,  and  these  are  fonnd  only  in  the  larger  cities. 

A  rctro«i>eclive  glance  at  the  progrees  made  in  electro- 
llterapeutim,  eepocially  during  the  last  few  year^  b  in  the 
highest  degree  eaeouragiug.  The  powibility  of  the  constant 
current  acting  on  the  brain  or  tfpin&l  marrow — which  has 
been  until  late  so  generally  doubted — the  viectrotonic  action 
of  the  constant  current  on  tlie  living,  the  galvanic  irritation 
of  tlte  sympathetic  nerve,  etc.,  have  been  stridien  from  the 
lisi  of  hypotheses,  and  elevated  to  places  among  scientific 
facts.  In  surgery,  the  oloctro- chemical  action  b^tns  to 
attract  mora  attention.  It  is  now  i>eing  used  not  only  in 
oAdee  of  varices  and  aneurismH,  but  alao  in  the  treatment  of 
strictures,  tumors,  etc  In  regard  to  obetctrics,  we  would 
repeat  tho  wieh  expressed  on  a  former  occasion — that  more 
extended  experiments  may  be  made  by  onr  honored  col- 
leagues, especially  by  lho»o  who  have  charge  of  onr  public 
hospItaU, 

Db.  UoRnz  Metek. 
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ELECTRICITY 


RELATIONS   TO  PRACTICAL  MEDICINE. 


FIRST  SECTION. 

HISTORICAL  SKETCH  OF  THE  APPLICATIONS  OF  ELECTRICITr  IS 

UEDICIN'E. 

The  history  of  electro-therapeutics  ia  the  history  of  elec- 
tricity. Every  advance  etep  in  tlie  field  of  the  latter  has 
been  quickly  followed  by  an  endeavor,  on  tlie  part  of  the 
medical  profession,  to  turn  the  new  discovery  to  practical 
account. 

The  history  of  electro-therapeutics  may  he  diWded  into 
three  periods.  Thefirst  dates  back  some  two  thousand  years 
into  the  dim  past,  b^inning  witli  our  primitive  knowledge 
of  electricity,  the  electricity  of  the  raja  torpedo — for  us  a 
long  and  unfruitful  period — and  ends  with  the  therapeutical 
use  of  the  electrical  machine  and  Leyden  jar.  The  second 
is  comprised  within  the  years  1789,  the  date  of  the  discovery 
of  contact  electricity,  and  1831,  the  year  in  wliieli  induction 
electricity  was  discovered.  The  third  extends  from  the  latter 
date  to  the  present  day. 

Of  tiie  first  period  only  a  few  isolated  facts  are  known. 
Tlie  ancients  often  ate  of  the  flesh  of  the  raja  torpedo  on 
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MCMint  of  iti)  curative  ]in>)>erti»).  A  tlioiiHaiul  yeua  ago, 
the  native  women  i>f  Wt-st  Africa  jtut  tht-ir  wick  obildrfin 
into  B  Iiulo  tilled  with  vrutvr,  in  wliivli  tlieru  wvru  mnw  of 
th««i!  lifh.  ScriboniuA  l^iyim,  h  iih^iiirmii  who  liv«(t  nt  the 
time  of  the  Emperor  Tiheriuii,  k  kiiowii  to  have  ih>ne  M>me- 
thiu^  HuiiQar  fur  the  core  of  gout  Plin}-  a\m  iiieutioiu 
olc(!tricity  M  »  remedy,  and  DiuHC'uriih-st  riTonlti  wi  ultwtrinil 
cure  of  jtrolnjwufl  aiii.  So  niut-h  for  Uie  hlttorical,  or  rather 
th«  mythic-ill,  ditta  of  this  pi'riod. 

It  wiw  itot  until  the  iitiddh;  of  the  oiglit«viitlt  cvntury — 
oAer  tlie  discovery  of  tlie  efectnu  machluu  ntid  of  the  Lvydcii 
jar — that  modem  practitioneni  hef^n  to  experiment  with  the 
new  rt'infdy.  Amoii^  these  we  have  the  Germane  Krst»>u- 
et«it),  wlio  tui-d  fricttoii-uloctricity  witli  euL-ci-w>  for  a  pura* 
Iyx«d  finger,  and  De  HitSn,  nndi^r  vthote  direction  cxiwri- 
nientfl  were  made  in  tlie  Vienna  Ilonpttal,  and  the  Frendi- 
moii  JalJuhert,  Sigaud  do  la  Fond,  Bcrlholoti,  and  finally, 
Mauduyt,  who  aro  especially  worthy  of  notice.  Tho  liut- 
naiiicd,  hy  hii.  miuti-rly  report  Ui  the  Soci£-t£  Koyalc  de 
M^eoine,  1773,  muile  hiii  eolleaguea  cnthiuia^tic  partiitanii 
of  the  new  method  of  treatment.  Tlias  manifold  u^>ee  were 
madi.-  of  eloctricity — as,  electric  batlis,  electric  strcamB,  oloc- 
tric  inliidation,  or  electric  «parktt  or  idiocke,  in  whii-li  latter 
a  jKiwerfiil  irritant  for  impaired  nervoiu  eeneihility  was 
reoQgnized.  Cavallo  coHei;led  the  varied  ohscrt-attonn  in  Iuh 
"EiHy  on  tliti  Theory  and  Pmctioe  of  Medical  Klertricity," 
Loiuloit,  1T80.  lie  fourif)  electricity  efflcaciouii  in  paralysia 
of  lhi.1  «uim:1c»,  imjMired  rittiun  or  hearitif:,  chorea,  v])ilopsy, 
chnmic  rlicutnatiun,  scrofulous  enlargement  of  the  glands, 
ta]>e-worm,  and  o»i>ociidly  bk  a  lucaiift  of  reanimating  tlie  ap- 
parently dead,  H<.M>n,  howvrer,  after  the  failure  of  many  a 
hope,  and  after  the  discovery  of  an  incomparably  more 
abutiilant  eource  of  electricity  ingalraiiuim,  had  attracted  the 
nlli>ntion  of  the  k'aniftil  world,  tlioy  tunici)  their  hackfl  on 
the  eIoetri<;  machine  and  Leyden  jar,  in  onler  to  employ  the 
now  panaooa  with  i»ti)1  more  sanguine  expectations. 
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Let  na  glance,  for  a  inomeiU,  nt  tlie  tUornpculical  np{)lica- 
tiuu  of  the  iiiagiict,  nliicb  we  could  not  well  jmuw  uuuoticod. 
AlthoDgli  ita  power  was  not  niiknowu  to  the  miciviits,  it 
WM  not  until  tlio  mitldle  sgcs  that  the  attention  of  the  pby- 
Bieian  wit»  iNirticularly  directed  to  it  Paracekns,  eepocialljr, 
rcoouniended  it  "  aj«  a  remedy  wliich  poaiciicd  Auch  tD^-8t«- 
rioud  properties  tliat  one,  without  it,  could  acconipltHh  uotb< 
•iogt  and,  further,  it  was  an  a^^t  bo  excellent  in  the  hands 
of  the  uiL-dioal  Intjuiror,  that  nonu  could  tw  found,  far  or 
noar,  of  which  *i>  much  iM>uld  Iw  tuud."  The  rc^ultis  how- 
e%'er,  vere  very  inaignilicant  »o  long  as  Iho  feeble  action  c^" 
the  loadfitone  only  was  at  conunaud ;  theeo  were  rendered 
more  important  about  tho  unddlo  of  the  hut  couturjr  by  tlw 
prapuraliun  and  iinu  of  arltJiciiU  magnets,  p«rtictilarly  by 
thofte  of  Maximilian  Hell,  of  Vienna. 

After  Galvani,  in  ITSU,  discovered  contact  olectricity,  and 
luul  found  that,  by  touchin]>;  an  exposed  nune  or  niusclo  witli 
two  oonnccted  metalu,  c<onruUivo  oontractioiia  ara  produced, 
whioh,  liowerer,  immediately  difiappear,  when  tlie  connec- 
tion ifi  broken,  he  couclnded  that  there  mnat  be  present  in 
nntma].i  an  clectrie  fluid  tifiun  which  all  ntuiwulnr  action  de- 
pends. To  this  fluid  he  gave  the  name  Animal  Klcetrtdtj, 
and  eo,  in  apjxjarance,  promaturvly  made  an  assertion,  the 
corrvctncM  of  which,  after  long  battling,  bax  rec-cntly  boon 
rocognizeil.  Alexander  Volta  opposed  this  theory,  and 
Bhowc<l  tliat  the  rnetaU  necessary  to  the  production  of 
this  phcaonunum  muet  bo  Iioterogcneuui ;  that  it,  on  the 
contrary,  waa  not  neooiaaiy  to  bring  the  ncn'e  and  muscle 
into  contact  with  both  metaU,  but  that  the  aimultaneood 
contact  of  two  pointa  of  a  nerve  or  luuscle  wa«  eaffioient  to 
produce  the  phenomenon.  Through  the  eonotruction  of  tlio 
pile  that  la'ani  lib  name,  lie  at  the  same  time  becarao  the 
originator  of  tlie  present  eyetcm  of  galrauiein  and  of  the 
diitooveriM  that  are  the  pride  of  our  oiMitary.  Bui  Vulta,  a« 
well  u  Valli,  fitill  contended  that  ttie  nerre-fluid  wa&  uleetric 
in  ita  natiirv,  and  only  by  contact  with  difforunt  mdals  could 


i 

id. 
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be  put  in  motioa ;  while  Iteil,  Gkh,  FontMia,  and  otJiDKi, 
(Ivoicd  llio  exifitcuCT)  of  lutimal  electricity,  and  saw  in  tli« 
electricity  gunorntoil  by  diffcrvDt  DietaU  bo  irritant  for  tlio 
MUiiiitive  innftcillar  iitires 

In  1797  Hnmlwldt  pnhlislied  hU  celebrated  work,*  in 
which  he  tdiowod  the  power  of  guh-anisin  to  effect  an 
immediate  change  in  the  Hecrcttoii^,  stiidieil  the  action  of 
jCiilvimiiciii  on  the  nerves  and  iniuwlefi,  and  deuionfltrate<l  the 
dependence  of  nerrons  aensibility  on  external  circnnistanccs, 
svxii  aa  muscular  uxvrlion,  diEoa«cd  conditions,  l-Ic,  and  thnA 
gavg  to  Bcioncv  the  rv^ulLi  of  his  expcrinicntit  with  u  ]>ower 
wltich,  since  then,  haa  playe<l  so  iin]>ortant  a  |>nrl  in  ph™- 
ulogT.  In  the  mean  time  Vatli  proposed  eIo4;tricity  a»  a 
tc8t  in  oaece  of  apparent  deatli.  Ilnfeland  and  Sdminering 
dcfllgnfttud  the  phrenic  nervu  as  the  one  bc«t  adapted  to  the 
u«t)  of  palranUm  m  a  nioan^  of  rc«ui>citittion.  ITaff,  Iteil, 
Tliimbuhlt,  and  olhcm,  recomnicnde<l  contact  electricity  an 
especially  efilcscioua  in  cai^e^  of  paralysis  of  certain  organs. 
Until  now.  however,  tli«  exiwrinicuta  had  been  made  only 
with  certain  chain-eonncctjonit.  But  when  Volta>  pile,  con* 
^.tmcted  in  1800,  attracted  the  more  general  attention  of  the 
pTofeaaion  with  its  magnificent  revelatiom,  T^er,  in  Jena, 
assisted  by  Bischoff  and  Liehtenstein,  Orapt-ngicsser  and 
Here,  in  Berlin,  and  tlio  medical  Mchool  under  the  direction 
of  Halk-r,  in  Pari^,  reM>ned  to  it  in  case^i  of  paralystii  of  the 
extromitioa  and  the  nerves  of  tense.  At  the  same  time, 
Prufiatwr  Scliaub,  in  CoMel,  and  Enchke,  director  of  tlie  Iti- 
tttltntion  for  the  Deaf  and  Dnmb  in  Berlin,  employed  It  in 
cases  of  impairiNl  lioaring  and  of  deaf  mutes;  and  Aldini 
and  Itlchat  wore  the  Unt  to  cx]>criniont  on  the  bodies  of 
thoM  who  hn<l  \xsvn  oxountcd  (180S).  In  goncrul,  pilranism 
liad  groator  difflcnlties  to  onntend  against  in  Italy  and 
fViiDM  than  Tn  Germany.  Nevertheless,  in  Italy,  according 
to  the  olMorvAtioDa  of  Oonlili  and  Palazzi,  isoUtcl  cases  of 


*  Vcnoeh  Obrr  dU  x^ttUtc  MuAd-  uad  Simuhta,  t*c.    Bmd  L 


nisrnsv  or  utvKAX.  xLEcnticnY. 


iiiokniOioly  wflTO  cured  liy  tbe  new  rcniodj-.  It,  Itowover, 
Greqnentlj'  fiiilaJ.  Tina  wm  tluo,  in  ii  grout  miMuure,  to  » 
wnnt  of  discrimination  on  tlie  part  i>f  tlie  pnctitioncr,  to 
tlio  i]icutii[>let(iiii-s£  of  tliu  apparatus,  and  to  other  caoieei. 

Ill  coiMitjucnccof  tbcM  failuros  thveciontiliciitly-tfdticatcd 
pltjsiciaii^  wpK!  t>low  to  rccoj^iizc  galrani^iii  fw  u  tlicnjxni- 
tica]  B^iit,  and  as  a  natural  ROquenoe,  it  fell  into  Uie  liunds 
of  cliarlatanis  who  lun^-kt'd  the  pile  of  Volta  in  th«  mark<>t- 
pUces  u  «  lumucea  for  every  imaginary  ailing.  Witli  it 
tliey  pretended  to  make  the  blind  to  nee.  the  deaf  to  hear, 
and  ttie  lanie  to  walk.  HeemorLjin  also — which  made  ita 
appeannoo  nhoiit  this  time,  and  epreail  rapidly  throngh 
Francs  and  (ivnmui}-,  Anding  itdhurent^  uvon  atuong  i>hyiti- 
ciao^,  nufelaiid,  Wolfart,  Kluf^  and  otlien^ — conlribnied  to 
deter  the  pf\>!ei«ion  from  fitadying  electricity  with  the  view 
•if  turning  it  to  pntctiual  aoouunt,  iind  to  eonfusu  thu  jfeoplo 
in  tlioir  eonoeptions  of  magiiotUm  and  vloctiieity — so  that| 
at  laet,  mineral  and  animal  magnetism,  talismans,  aintdete, 
chaniis,  and  eympathclic  cnrcit  were  all  plaeod  in  the  mudc 
tai/ogOTj.  Thud  faith  wait  loat,  not  only  in  tlio  inimculoQii, 
hat  also  in  the  healing  iM>weri)  of  electricity,  and  we  have  in 
tltic  period  only  a  few  nami»  to  mention  which  are  of  any 
im|>ortance  in  Ha  history.  To  thorn  twlong  G.  F.  Most.' 
Sarlandtire,  who,  )>y  the  adoption  of  acupuneture,  rendored 
tho  action  uf  vlocririi-ity  on  the  dcvpcr  orgauM  pOMiUo,  and 
Magendie,  whtt,  liy  tlio  authority  of  li)«  name,  rastalned  tho 
waning  oonlitlence  in  this  reincly. 

With  Faraday's  discovery  of  induction  electricity  Ix^an 
a  new  era  in  its  application  to  medicine.  In  1833  Pixii  mu- 
Htruett'd  the  iir>t  nmf;neli>eleetric  rotary  tna4rhiue,  to  which, 
Inter,  Suxlon,  Kcil,  Ettinghansen,  and  Stohrer  made  im- 
portant improvement».  A»  tho  high  price  of  this  apparatnis 
prevontiKl  its  genonil  luo,  Aldini,  Xovf,  Wagenor,  Rauoh, 
and   otliem   eonatructod  ehoajwr  Volta-eloctrio  maeliinee, 

*  Pbtv  <Ut  pMMtt  n«ital>kiHWts  tiM  b  BOMra  TagM  mil  rar«elu  ret- 
■MUMgua  OalTaofaDiM.    UMfaiUK,  1633. 
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vliich  Dachcnnc,  Da  It<>i»-lI«iy»iond,  and  Stolircr  oon«ider- 
ahly  improved,  Phyiiidans,  uaturntutD,  «nd  |>1ijtiHilogi«to 
now  duvotfd  t1iomi>cIvct;  with  oqtuU  ardor  to  elwtrioily, 
Mftniliall  llnll,  Ooldiug  Bin),  Stoker,  Ptiillij^,  Ghivlv,  Dono- 
van, amonK  tlie  Englinh — PoiaAeuille,  P^treqiiiii.  Miuaoii, 
Du«lieiiiie,  A.  B«qncrpl,ctc.,ainringtheFreiieli — aiiiiWrliiT, 
Frorit']*,  Soliuli,  Jli'idfiirficli,  Kiclitcr,  Muritz  Meyer,  Schidz, 
P'rdnian,  Itnierlachcr,  Eckhard,  Tl«iniik,  Hcidciiliuyi),  A. 
Fiok,  Ziemsflcn,  Altliaiis,  Roeentlial,  Benedict,  Frommhold, 
etc.,  umung  tlie  GcmtaiiH. 

Prnvax  wiu  tlio  first  to  conceive  the  idon  of  curing  aneu- 
rism by  galruio-ptincturc,  Liston  the  first  to  te^  tlio  mt^iod 
ou  tlitf  hoinan  Btihjwt,  aiid  Ciui^illi  tJio  firiit  who  eiiooceded. 
Bcrtaiii  and  Milani  tinulc  tiw  of  electricity  in  varices,  while 
Tlndrurd,  Simpson,  Frank,  and  others  used  it  in  nWUttrivi^ 

Eui-oiira^L-d  hy  Davy's  and  Ritter's  olwen'ationH  relative 
to  the  infiiienco  of  largo  ptalc  voltaic  cclU  iu  [iroducing  beat, 
CrnA^cI,  Marshall,  Middeldorpr,  Al|>h.  AniiiHMit,  Zsignioiidy, 
Scbuli,  fti-.,  made  um.'  of  the  platinum  wire  loop  lu  a  can- 
tcrixing  Hpparutiu  for  surgical  purpoecA. 

Aficr  Nithnlwin  and  Oarlii>lc,  thn^>ugh  the  voluic  pile, 
had  decoiiijMii^d  water  and  Ti&vj  the  alkalii-M,  lien-  and  there 
was  to  1)6  found  a  phvHician  who  made  rm  of  the  chemical 
Mtioil  of  clcctrieity  for  ]>hy biological  and  therapeutical  pnr- 
posuc  II<-!dttitn-ieh,  with  the  pile,  de«;>>inpoM'<l  lliu  UIcum]^ 
Pr^oBt,  Dumas,  and  Bcnce  Jones  calcarcotia  deposits  iu  tlie 
bladder — Cruw^-I,  CoUcy,  Willchniinl,  and  Well*  nsed  it  in 
eai^es  of  malignant  tumors  iinil  uIccrB — Fahro-Palaprat, 
Orioli,  Vic,  oitdcavored  to  introduce  medicines  into  a  part  of 
the  liunmn  body ;  and,  finally,  Vcnjiii*,  I'ocy,  and  Mcding 
to  n,*movo  nictalri  from  the  organism. 

BoHtdve  tlu)  advanccit  in  thorikpeiitics  tlins  made  through 
tJvctricily  iu  tho  broad  Held*  of  inodldoe,  tmrgt'rv,  inid  ob- 
ctetrict),  owing  chit'tly  to  tlie  resesrcLee  of  Hull,  Dnchennc, 
Mycr,  and  Bcii«lict,  the  new  agent  was  madu  servii-eahle  in 
olior  wave,  nnw  Dudienno,  \^  perfecting  tlie  necwwry  ap- 
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pumtUH,  M  well  M  hy  nn  iinprovod  (loralizcn])  applicalinn  of 
tlie  infltlflive  ciirrciil,  succceiird  in  intnMlticiiig  el<vtrioit_V 
into  mviliL-ini-  in  iin  tTniM>rt«nt  (tiK^noAHc  iiiil.  I>iiriiij{  l)m 
laiit  (lp««(lc,  Itemitjc  i;n<leAVore<t  1o  become  nM>re  tlioroiiglily 
wqunilite'I  with  llie  pliygiolog^oaJ  tlifierenw  in  the  artlon  of 
the  conslunt  uml  intorrii]>ti'd  cicclriv  ciurcDts,  to  nf^ign  the 
diwMM  i4  tlio  muftclw  and  norvc*  iihnmt  oxotniuvcly  tn  the 
fornipr,  and  to  extea<l  its  efB<.-»cy  to  the  treatment  of  cerebral 
and  epiunl  atlM-tioiLs, 

HI*  <>b(»crr»iionft  Jn  thJfl  fli'Id  are  recorded  in  hla  tre«tr 
L«e  on  f4al\'«n*>-thcrapent(c?,  and  in  «  little  hroclmre.  aa 
valuable  ii«  it  iit  i^inull,'  which  lie  pulitiehed  a  ehort  time 
before  hi«  death,  and  left  m  a  iwcrod  (nlieritnnco  to 
ttJectro,- therapeatists.  Estmvag:nnl  as  Itcinak  often  wrae 
rin  hie  opinioms  uiijnst  a^  lie  often  was  rclutivo  to  tho 
diimi  of  tlto  tnt«n-upt«<l  current  (which  no  eleetro-tliem- 
pentint  ean  do  without,  and  to  which  ninny  owe  their  great- 
est succea^ee),  and,  finally,  prone  as  he  wa«  to  draw  tho  least 
favorahle  conclusions  a«  to  the  extent  of  it*  efficacy  fh>m  one 
or  a  few  pores,  still  thoee  who  had  an  opportunity  to  cloeely 
notice  Ilia  brilliant  ecrrioesuiui^t  iudon^)  thewonUof  Graefc,* 
that  "Remak,  by  introdncing  the  coiutant  current  into  the 
pra4.'tico  of  mctlicinc,  enriched  it  with  an  invaluable  treasure, 
whow  aid,  in  nitnicruUH  otlicni.~LW  incurable  cu««>,  h  iiicalca- 
labla"  It  becomee  Renwk'a  Bncceeeors  to  teat  hio  observationa 
without  prtjndifw,  toML'jwnitc  the  many  liemeli-  from  the  chaff, 
and  to  eircuniscrilK-  within  pruiK-r  limits  the  imuuMlcntely 
largo  field  over  wliicli  tlia  appUcatioii  of  electricity  haa  extend- 
ed. At  the  Kunie  time,  they  should  condemn  none  of  his  asecr- 
lioiiB  without  pTxi]M_-rii)vwt  lotion,  at^  he  wa»  one  of  tlio«e  bril- 
liant geniusai  wh*  often  instinctively  discover  tlte  right,  and 
in  whoM  extravagant  exprewtoiu  there  ia  always  u  healthy 
getm  Ktul  more  or  Iom  truth.    Bcoidea,  tlte  application  of  thu 


'  AppliMika  4ii  Cannint  matUiii  »m  TnilmtM  dm  KetraMa,  Mc 
UiriSn.     ISM. 

'  B«r.  Klta.  WochonKhrtn,  ISSH,  p.  470. 
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constant  cmrent,  wLicL  Eemak  introduced  iato  practical 
medicine,  at  a  time  when  the  incompleteness  of  the  galvanic 
elements  rendered  a  daily  cleansing  of  the  battery  necessary', 
is  tixlaj- — thanks  to  the  improvements  of  MeJdinger,  Smee, 
Stohrer,  and,  ai>ove  all,  of  Siemens  and  Halske  in  the  quality 
of  the  elements,  for  tlie  purposes  of  telegraphy — attended 
with  far  less  difficulty,  although  a  convenient,  transportahle 
hattcry  stiU  remains  a  great  necessity. 

In  conclusion,  we  must  also  refer  to  those  who  have  en- 
deavored to  establish  the  laws  that  govern  the  electrical  cur- 
rents of  tlie  various  animal  tissues  and  oigans — a  Ritter, 
Pfaff,  Nobtli,  Matteucci,  etc. — with  the  aid  of  whose  re- 
searches Du  Bois-Iteymond  was  enabled  to  give  to  so-called 
animal  electricity  a  scientific  basis,  to  discover  the  laws  that 
govern  the  muscular  and  nervous  currents,  and  establish  the 
influence,  on  the  latter,  of  external  electrical  currents. 
Adopting  as  a  basis  these  researches,  which  Du  Bois-Rey- 
mond  published  in  Iiis  work,'  liis  pupils  Pfliiger,  Heiden- 
hayui  J.  IZoscntlial,  V.  Betzold  and  otiiers  continue  to  work 
on  with  rustless  enthusiasm. 

'  UnteraachuDgen  iiber  thierische  Electricitiit. 


SECOSD   SECTION. 

OF  TDK  AOnOK  OP  TOE  KLSCTHIC  CCSRSKT  IX  OKNBRAL. 

Et-KmnciTT  liaa  Uitw  fir  Iwn  cmplnvod  ia  ineOitine,  as 
oMmned  frointhosourcc*  of  fi-k-tiuii,  coiitM.-t,  hiiJ  iu(lu<:tioa. 


1.  FKicnos  ixKtTRicmr, 

If  wo  nib  a  glMs  ttilic  tuoglbvcisc  with  u  woolbn  clotli 
or  witJi  A  i>ioco  of  loKtiivr,  over  nliicli  iin  uitml;;^m  ofquick- 
Bilvcr  nnd  siuc  or  tin  Iia»  1>ccn  apread,  it  n-lll  IiOfomc  ulivtric, 
and,  provjdwl  tlic  D{-|;;»tiru  vUi-trii-ity  geuor«t«d  at  the  same 
timo  lA  proiiorljr  voiidiictotl  awn/fit  will  tiliaru  ile  viectridty 
with  uiother  noii-c1ectri<!  Ixuly  trotiglit  in  contact  willi  it. 
In  order  to  produce  friction-etectricit^-,  we  use  eitlier  an 
olectrophoruis  wbich  in  n  lonf;  time  produoets  but  little  eloo- 
trioity,  oral)  electric  niacbine,  Willi  tlielaltrra  large  qoan- 
titr  uf  ulL-otricity  may  Iw  ooiiinitiiiicated  to  au  isolate<l  liody 
by  sitnfJo  vontuut.  Thv  ><[HU-kM,  wli<-n  t)ii<y>touc*li  tliu  Bkin, 
cnttae  an  unpteaMiit  tn-itclting  and  a  pricking  uasation, 
Mi(i  prodacu  Mnall  i^potsnot  unlike  tliobit^M  of  t)ic<nii>t.  and 
isoiuetiuicK  liltln  litiMers  iwcordiuf;  totlio  stzu  nndHtrcngtliof 
tJioiipnrkK.  Tlic  ^kin,  at  tlieaame  timo,  is  reddened,  and 
till-  aeiiBihility  iucreased.'  Tbo  action  doe*  not  extctul  to  tlie 
euU'iittineoiu  tMUOi,  and  ia  hardly  capable  of  producing 
lUiy  contraction  of  tlie  euperficitkl  iitUK-'Ioe.  TIms  electricity 
of  the  viL-ctric  niaoliine  hiM  lnH^n  iippttcil  in  vimonit  forma: 
D*  electric  iiir-hnlh*,  in  on  onintcmipted  ulectrie  cnrrent,  as 
electric  batli^  electric  inhalation,  etc.,  bnt  all  tlieiw  nietliod* 

■  gvnilelln,  AalJlwig  nr  Mtdkfa.  AbwoiuIm^  dn  tlMtririUi  uad  iet 
OaUa^tBM*.     BcrilB,  1«3,  p.  4B. 
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belong  rntlicr  to  Uie  hititorr  of  electricity  than  to  its  them- 
jieuticnl  ftpjilication,  with  wliieh  wc  are  horo  »r*|>«'iiilly  oo- 
rnpied.' 

Thv  Ix^rdiMi  jar  produces  far  more  important  pliy!<io1o^- 
«il  ^■fll^<■ts,  hy  tnicmiiiitting  a  larp?r  (luiintity  of  cloctrifity 
to  n  einall  arva  of  any  [^ivi-ii  ]>ortioii  of  the  body.  If  we 
pln«o  one  hand  on  tti4i  Initton  ant]  the  other  i»  eonnoction 
with  tlic  external  rim  of  the  jar,  an  nnptea^iant  pniiviilsive 
eliork  \a  produood.  If  tlio  jar  be  lightly  charged,  the  6hoek 
b  felt  in  tlio  fors-arin ;  if  more  Htron^ly,  it  it  felt  in  thv  tipper 
if  htill  mort-  atronj^ly,  the  flliock  ciiti>K!4  n  |Hiietmting 


anii; 


jMiiii  in  the  lireaflt.  The  action  extends  to  tlie  divitt-r  ti>)Hiieit, 
and  the  tnusolw  contraet  [wwerfully.  If  tlie  lintton  of  the 
Leydpn  jar  he  brought  in  contact  with  a  nen-c,  the  i«cDsalioD 
of  a  contagion  tii  pnxluced,  and  a  numlmccu  followik.  if  the 
qanntity  of  electricity  Iw  utill  further  increased,  the  limb  falU, 
or  perliajB  oven  tlie  IiikIv,  m  though  it  were  stntck  by  light- 
ning. Even  «  weak  baiter^*,  that  %*,  a  oonnecUou  of  a  few 
innall  jam,  in  Mifficient  to  kill  omall  animals,  iocli  a«  birdft, 
rabbits,  ute. ;  more  iiowerTul  batterieti  kill  even  dog»>,  or  as 
lightning,  ineii.  The  ekin  of  tlie  part  in  coittact  i»  marked 
with  bnnit  upotH,  hruif>e^,  and  torn  wounds.  After  death  no 
atintomical  injnriea,  sufficient  to  wi^onit  for  tlio  rwult,  are 
vitiible.  Tlie  bloo<l  in  the  heart  and  blootl-TcwwU  i*  not  <•<*■ 
ago  la  ted. 

In  nt'ciir'laiire  with  the  abovt'-meritionol  |iltr>ni>moiia,  we 
may  cotisider  the  nse  of  the  Lcydtn  jar  indicated  in  ease* 
where  an  irritant  Ia  wanted  for  the  «U[>erticial  tifwue^ 
"Wlwrfi  dfpper  action  is  neeewary,  on  accnnnt  of  Iho  nn- 
ItliHutant  and  dangcTotu  oontplieatinn  whirh  alli>nd<  Iti 
vte,  it  olionld  not  b«  employed.     A«,  however,  the  iieti«n 

'Tlw  R«itlkh,Milj  tiMk«ftw|«Mii  mo  af  Die  fl««flc  BKMuhi  nM«  when 
k  fcvcntl  IfTluilan  li  imWmlol,  m  1«  oIiotm,  rhaiUMUlam,  tnil  bntotfotl  *diI 
kwt  pnnljiU,  Bhrn  tb«7  gnaicntlly  Irt  ih«  «ra>b  paM  otm  lb*  ■ftul  ooluan. 
(Hra.  '■  Oh  tb.  V.la*  oT  EIkuMi*  u  •  R«nnlkl  Aipnt,"  br  WUVm  Oall ; 
Oaf*  n<Mptul  lUforU,  Bwaid  DtilM,  T«L  riiL,  pwi  1.,  p,  W^  IIM.) 
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on  tbo  »upprticial  tiwiiict<  ma^r  be  more  perfectly  olitained  hj 
galvanic  mid  inductive  electritit_>-,  to  which  wt*  diall  prowwil 
to  g{v«  our  nttvntiun,  the  I«v<Imi  jnr,  for  then>[>vuticnl  ]»ir- 
poMs,  hat)  fallen  iiUu  <1i#uiu?.' 

n.  coNTAtt  ELKcnucmr  (oalvajtimi), 
Galvnnir  olwtricity  i*  ft<''tx''>^tw)  hy  Mriprnfi  in  conlaot 
tvo  tKfidniilar  (-onductorii,  wtietlier  foliih)  or  flui<U,  or  \>y  tlie 
ooDttct  of  motalfi  with  gafies  or  Urnds..  Tlif  vUTtricity  pro- 
duced by  tLo  contact  of  two  fluids,  coiniiarul  with  ihnt 
generated  hy  l)it>  c<>iitiu;t  of  iiictnl>>,  tn  very  weak.  But, 
though  all  metals  are,  in  general,  good  eleclntniolorH,  oheer- 
vation  luu  jiruvi-d  that  in  this  purticulitr  a  groat  ditl'crenco 
exut«  lH'two(>n  them.  ThiiH  xinv,  hmd,  tin.  iron,  c<)i)|>er,  nil- 
rer,  gold,  ptatina,  cariwii.  fonii  a  Mries,  the  preceding  body 
of  which,  in  contact  with  Any  of  the  following,  i«  ulectrieAlly 
|M«itivc,  the  electric  nnta(;uiit«n)  incri'iu^inj;  in  n  din>vt  nitio 
to  tlie  diTitAnee  of  the  two  nictnlfl  fmm  each  other  in  the 
serieB.  TliDS  a  nne-carbou  or  a  Kinc-platina  connection, 
{Mirticulnrly  when  ilihitol  i^iilpliuric  or  nitric  acid,  or  u 
eolutioii  of  chloriihi  of  aiunioiiiuin  or  common  m\t,  i«  UiWcI 
as  an  iulenncdiate  eoiidnctor,  fonus  the  most  powerfnl 
iMittery, 

If  only  one  iiqdd  be  wkhI  aa  an  intermediate  conductor, 
tJio  current  is  unsteady — At  lirBt  often  powi'rfnl,  but  soon 
d«crc«Aing  tn  Htrengtb ;  while,  by  u-ing  tw<>  intcnncdiate 
oondnetorH,  lite  moro  {torfect,  ontinuwl,  and  diir»hle  cnr- 
rent,  the  ftonadled  oonstant  current,  is  pnxluced.  This 
varlableuoM  or  itivariabl«ne»  of  tho  ciuruiit  de]>oridti  on  u 
chemical  di-uoni|Hi«ition  going  on  in  the  conducting  fluid, 
and  produce^  the  sw>-4ralltil  [lotarization  of  tlie  ^tatcn^    TliU 

>  KoOrliUundiafC  Mt  tket,  tl  I*  *«;  rertain  Uul  M«tlan  e*  Matlod  tiac- 
MdlT  I*  fcwOahil  ia  cMlaIn  ilkMaM,  tod  I*  ikmiIIbii*  pnfc*|>f,  to  Iw  prf- 
t^rrtd  Is  oUin-  ronni  of  Uio  tgent  Vrnt,  la  un«iMrriiia»  h  wu  uaid  »ith 
gra*t  mntt*,  Mraml  jttit  •(»,  by  Or.  doMlBg  Bird,  la  ai*M  tt  M*r<ndf<l 
■  III— llwi.  M  In  that  IndaMd  bjr  lofcaianlM  h  >iUt,  It  (■  rmm  powirfid  to 
miore  Tiiallir  ilian  Hihn  (iliruiUB  or  ftradWm.— W.  A.  H. 
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prooew  cauHM  ii  dvooiopueitiuii  of  lliu  fluiOs  in  whidi  tho 
uiotaU  atv  iiiiitiL<nw(l,  the  proiluct  nf  the  (lec-iHniMwitiou  col- 
leotitig  on  the  niolal,  nnd  geiieralinf;,  iii  ilii  liini,  a  ctinviit, 
tite  «o-rn1k-«l  polamatioii-i-urrciit,  wlicli,  as  it  alwayii  iaka* 
m  voiitnin*  (lirMrtiun  to  the  uiiv  1>^-  wliu-h  it  is  produoed, 
slwajT"  more  or  low  wcakoiin  thu  latter,  or  Hiially  nliotl)'  <)e- 
BtroTB  it.  If  we  have,  for  instaiicv,  a  zinc  and  a  oopper  pUto, 
ooniiectetl  by  n  wire  and  iounerfieil  iu  a  wiluiiun  of  siilphato  of 
zinc,  the  oxide  of  zinc  16  dc'(»>mi>o^il  in  Atich  a  maimer,  tiiat 
tlic  oxygvii  goes  to  (Ih!  xlnv  |ilaU',  formiiij;  iti-woxidtrof  zinc, 
whilv  in«tullic  zinc  coUedA  on  the  cop])er  plate.  When  tlic 
copper  plate  ha^  oonipletcly  covered  iteelf  with  oxide  of  xiiic, 
the  current  ceasw,  for  tliu  reason  that  two  hoterogvueona 
inctalD  arc  tio  lon;^  connected,  I>nt  two  liomugencou^.  If 
we  uHe,  iiiMead  of  a  metal  Rohition,  dilnted  nnlphnriv  acid, 
tlie  water  will  he  decomposed.  On  the  one  eide  oxide  of 
zinc  will  be  fonnud,  wliilu  on  tito  other  th«  Copper  will  bo 
covered  with  hiihhW  of  hydrogen.  Oxygen  fonim  the 
cloctru-negativecndof  the  ok-clrolytlf  aeries,  while  hydrogen 
ia  certainly  more  electro-poeitive  tlian  zinc,  in  consequence 
of  wliioh  a  cnrrent  is  generated,  that  pa^ecH  from  tlie  hydro- 
gfiu  dejHMit  to  the  oxygen  dcpiwit,  that  i#,  tVom  iho  copper 
to  tlta  Kinc,  in  the  direeliou  contraiy  to  tliat  of  the  primary 
current. 

<  >n  the  c^mtrary,  if  we  insert  two  fluid  conductors  that 
are  separated  by  a  poroo»  body — an  animal  membrane  or 
plaster  cylinder — the  polarization  will  bo  prevented.  In 
tliin  rJiM'.  the  metal  HUrfucei  will  be  Icept  clean  by  the  water- 
forming  proeeHS  tJtat  takes  place  on  the  jtartition-wall.  If 
we  tuive,  for  instance,  a  so-cidleil  DiiiiicllV  I'lement,  that  in,  a 
nine  cylinder  within  a  cIomhI  nietiibraiie  tilli-il  with  diluted 
milphurio  nvi<],  and  tliin  witliin  a  copper  cylinder  filler!  witli 
bluo  Titriol,  the  water  will  ho  de«'ompo«.'d  on  the  inner  fiido 
of  tIte  membrane ;  the  oxygen  gww  to  the  zinc,  fonniiig  ox- 
ide of  zinc,  which  is  diMolrod  In  the  aeid ;  the  hydn^n,  on 
ilio  coutrnr}',  goos  to  the  membrane,  forming,  at  the  same 
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tim«,  tbe  positive  pole  for  the  current  whi<!li  now  goes  over 
to  the  other  flmd.  The  oxide  of  copper,  on  tbe  oontnuy, 
will  W  ik-citiiipoftx]  In  Hucli  k  manner,  fhnt  th«  oxv;^>n  gOM 
to  the  parti  lion- wall  to  fonn  water  hy  nniting  with  the  hy- 
drogen that  16  produced  on  th«  other  eide ;  while  metallic 
rt>]i(H*r  in  d<'i«»ited  on  the  copper  phil<?  which  in  thua 
alwajf  covered  with  a  coating  of  freiih  cop|ter.  In  or- 
der to  keep  tho  Wtriol  solution  us  highly  concentrated  as 
])OMih)e,  a  M>q>l»«  quantity  of  the  i-ryitt«lliMd  >^lt  inny  bo 
thrown  info  it,  or,  what  ia  better,  a  ganze  bag  lilled  with 
pulverized  blue  ntriol  may  Iw  snepended  in  the  ai^ution. 

The  first  constant  bntterj'  wftH  conxtmctod  by  Bo«iiicrcI, 
It  ooniujibt  of  H  hollow  copper  cylinder,  that  in  loo.'^y  envel- 
oped in  a  bladder  in  sudi  a  manner  tliat  the  intervening 
epaoc  can  bo  filled  with  a  Mitnratud  Mution  of  bino  %-itriol. 
The  bladder  i*  nurronnded  by  a  hollow  «uc  cylinder,  and 
tlie  whole  is  euspended  in  a  glaso  or  prnxwlain  vessel,  con- 
taining diluliMl  6ul)>liiiric  avid,  or  a  loliition  of  f^iiliilisto  of 
zinc,  or  «wmnion  »alt.  The  battery  of  Daniell,  already  men- 
tioned, is  only  a  modifioation  of  Beoquerors.  The  constant 
b«tteriei  (element^)  now  in  general  dm,  l>c:«i<lc«  tlio«e  already 
named,  ore  Grove'»,  or  tlio  zine-platina  battery,  and  nuoncnV, 
or  the  sine-carbon  battork*.  As  fur  the  construction  of  the 
first,  it  consista  of  a  zinc  cyliixler,  in  a  vessel  tilleil  with 
diluted  f^alpliuric  aciil.  Within  tliu  cylinder  is  a  cell  nf  po- 
m»8  clay,  coutatning  oonceiitnited  nitric  acid  and  a  thin 
plate  of  platina.  Tliedecoinposilion  takra  place  a.4  follows : 
the  hyilrogen  generated  by  the  diswliition  of  the  sine  in  t)ie 
Knipliuric  acid  i*  iuimodiatoly  oxi<lbced  at  the  ospenM  of  tlw 
nitric  acid,  whereby  nitrous  acid  is  formef),  which  eacapM 

I  in  the  fonn  of  vaj-or.  Owing  to  tJte  cost  uf  ]il«tina,  in  ita 
Ktoad,  lead,  jdatnd  witli  platina,  i«  utted.  A»  the  load  hors 
aeU  only  aa  a  conductor,  m  Intig  la  the  platina  lasta,  thU 
nbBtilnto  diwa  m  well  as  pure  plutitia. 
In  tlte  nunnon  battery,  tiutear)  of  platina,  eariMn  iji  omkI, 
fAxieh  i»  Blill  more  electro-negative.    A  Hunseo  eletoent  coa- 
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BitttofncyUndcr  of  prepATod  carbon,  plitced  In  iicUTcyHiidoi', 
otoaed  at  tlie  bottom.  The  Utter  ia  Atirrouiided  hy  a  sine  cylin- 
der, opon  ut  botli  cudii,  wbk'li  BtuiidH  iti  u  glaas  veSMl.  Tbeglaes 
ia  filled  with  diltit«il  aul](liunu  iicid.  the  ciny  cylinder  vritli 
ootiocntrtited  nitric  add.  The  Bunsen  battery  ia  almost  aa 
jtowcrfiil  and  mnrh  clteu}>or  than  GruvoV,  but,  like  tlio  lat- 
ter, owing  to  llio  iirodiiction  of  nitroti»-iu-id  fumeii,  ia  objec- 
lionable.  Benidee,  it  has  tbo  disadvantage  of  being  leaa 
ixiliable  in  its  action,  the  coni>oqt]enco  of  tho  imjwrfoct 
cotu[KMition  nf  tbo  <»irl>on,  the  caiuee  of  whiclt  have  thii^  far 
not  boon  exi>laino().  Tho  cnrrent,  though  powerful  at  first, 
gradually  Iohm  in  Mr«nglb,  and  oft«n  cannot  bo  nutored  to 
ita  original  integrity,  either  by  cleansing  the  element))  or  by 
renewed  filling.  In  order  to  remore  the  first  objeotioti,  on 
Fo^^ndorrs  rccomntcndution,  intftcad  of  i^iilphuric  aoid,  a 
mixture,  contUHting  of  otic  [Kvund  of  bichronuite  of  potash,  ono 
pound  of  enlphurit-  acid,  and  a  quart  of  water,  ia  used,  Uere 
sulphate  of  [Kilasli  and  chromic  ai;id  arc  at  first  fonno<I;  tlie 
cltnunio  acid  is  recluced  to  oxide  of  chromium,  wluoh  enters 
int'i  combination  n-illi  another  part  of  the  sulphuric  acid 
and  tho  above  anlphate  of  potadi,  forming  the  double  com- 
bination, eliromo  alum  (comUtlng  of  eulplutto  of  {fotaah 
and  sulphate  of  the  oxide  of  chromium),  which  ii  deposited 
on  tho  i^arlwn.  In  order  to  render  tho  action  uf  tho  carbon 
more  reliable,  of  lute,  inateoul  of  the  coal  cylin<ler  formerly 
uaed,  artificial  plates  or  cylinder*  hare  been  employed. 
Thc«e  nro  prvparMl  ftom  the  coke  that  remalna  in  giu  rctort«, 
Tlie  process  onsista  in  mixing  togetlier  with  water  a  quan- 
tity of  fincly-i>owdcrwl  coko  and  baked  coal-dust,  then  beat- 
ing tlte  mixture  and  Maturating  tho  iH>ruHe  mM*  with  a  con- 
centrated solution  of  angar,  and  finally  drying  it  and  bringing 
it  to  a  white  heat. 

An  for  tho  zitic,  f-ylinder,-  which,  !n  a  hirgo  nutjority 
of  liattorioa,  fonita  the  positive  metal,  Joli.  Wilh.  Ritler 
diaeornrsd  tliat,  by  plunging  !t  into  quicksilver  after  it 
had  lieon  eleanod  with  sulphuric  or  hydrochtoric  acid,  it 
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became  for  more  positive,  and  cx)niMM)neiitly  tty  tliiit  procMs 
the  elemcitt  bcnuiio  jiroporlionntelj:  more  »otive  and  dunible. 
TliU  )*  duv,  ]in>liKl>lY,  to  tito  fhrt  tliut  lliu  xiiic  of  ooiUDiorre  ia 
always  rendered  iiupure  hy  the  preienoe  of  otlwr  inwUd»,  niid 
never  Inui  a  lioniogouoou*  uirfaco,  eo  (liat  by  enntact  with 
tlie  acidx  little  ^alvanie  <;nrreiiti  ure  formed,  hy  wlilcli  it  b 
rapidly  deetroyod.  By  the  ooutiiij;  of  tinoaiiudgiun  tliia 
action  u  ]tnvcttU.'<i.  It  is  a  good  plan,  in  order  to  loake  tlie 
qiiiok»ilrer  penetrate-  aa  deeply  as  poMiblo  into  tliu  xinc,  to 
varu  tlie  ayUnder  tliorougldy  {>rep«rulory  to  tlie  aiiiatf^- 
natlo*!.  By  covcriu);  t)ic  outer  siirfaoe  witli  v)Lmi»li,  fur  in- 
Itaitce,  ainher  vamij^l),  tlie  power  of  the  2I110  to  rauKt  llio 
acids  will  be  iitill  furtlier  iiicrcuoii  In  p<noral  tlie  ptisitive 
tnetal  is  ituule  tolerably  Inrf^,  in  order  u>  prciviit  to  the 
tnoiai  conductor  lu  lai)^  a  anrface  as  pooiiblfi ;  on  tlte  van- 
tnry,  tlie  negative  metal  ehonid  tiut  bo  en  lar)^>,  eituie  otlier- 
vrise  tli«  coalin<;  uf  liydroj^ei),  fonne>d  by  the  )>u«Mf;o  of  tlte 
electric  enrrcnt,  will  lie  loo  coiiiuderable  to  be  oarriod  off 
by  Uie  current. 

A  frequontly-nsod  niodifiaiUon  of  Datiioll's  liattury  la 
that  of  Heidinger.  In  the  interior  of  a  large  glatv  ^-bmbI,  a 
Btonll,  conical  glaas  cybtidur,  witlt  u  fttiiall  opening,  ia  fastened, 
and  IN  tilled  witli  n  Holtilion  of  i4ul|>bate  of  cupper,  wbile  tbu 
larger  vcdsel  contains  tbo  zinc  in  a  concentrated  solution  of 
solphate  of  ma^icsta, 

or  tlte  otiier  }^vanie  elements  that  have  been  used  for 
tli«ra)>eutic  piiq>iise&,  SmeeV  ocU  and  Uare'n  calnrimeter  are 
worthy  of  notice.  The  fonnor  cotiBinta  of  a  tliin  pliito  of 
platinJKod  silver,  which  is  separated  by  cushions  of  giitta- 
|*erclia  from  the  autalgouiatcd  zinc  plate*  tlutt  are  pliuxHl  on 
eadi  Hidv  uf  it.  II10  plates  are  aiM)>utide<t,  without  any  po- 
rODA  diapbrajfni.  In  eulpburic  acid,  twenty-five  times  dilaled. 
Tbo  silver  plate  of  Smoc'a  vleinent  muat  not  be  too  tliin.  and 
must  IHMSIMS  a  certain  Rtitfne>a,  which  makes  auch  a  battery 
tolerably  expensive.  The  Engineer  Board  (Ueniv-Coiniti) 
)»  Vienna  have  romediod  Uits  objection  by  eoiistrncling  tbo 
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xiiic-lead-pUtlim  biittorv-,  whicli,  bo«{des,  [vocsmsee  tho  itd- 
Vftntikgo  timt  tlio  letttt  niid  plalina  liKviiij;  h  fur  gr^uter 
kffinitv  than  niver  and  platina,  the  platinizing  is  more  rapid, 
more  tliorougli,  and  raoro  duniWo.  Hare's  ciilorimetor  con- 
sists uf  a  large  compouiid  zinc  and  cojipcr  jitati;,  ilic  cletnenia 
of  vrhicli  are  aopwrated  by  Htripa  of  cloth,  and  secured  in  a 
spiral  form,  so  that  tho  tipper  Btirfaco  pnK«nte  fix>m  finr  to 
Bixty  sfjaare  feet,  the  wbolo  pliu'ctl  within  a  wooden  cylinder 
tlireo  inehca  thick  and  ejjihtecn  tndios  hig\  in  whMi  the 
dilnte  flnlphnric  acid  is  poured.' 

Wlicii  the  t\ru  mclaU  of  a  simple  iMittery,  or  the  termi- 
nating nietal«  of  a  tieriett  of  simple  tmtteric*  (a  rotnponnd 
Imttery),  are  connected,  tho  circuit  ie  ^aid  In  he  cliKted,  and 
the  wire  connecting  the  jxdos  is  called  the  connecting  arch. 

In  the  clneet]  hattcry  the  opposing  currents  unite  through 
tlic  Mch  eliwing  thn  series,  and  tho  current — in  contract  with 
tlie  current  proiluced  hy  frictiun-elcctricity,  wliicli,  with  iJl 
its  Etrciigth,  is  of  diort  duration,  oontinulng  only  so  long  as 
is  nwofwarj- 1"  neutralize  the  electricity  et)ilectcd  on  the  con- 
dnettmi — eontinnei  nninterrnpteii  until  tho  diflVrunco  in  the 
tension  of  the  twti  nietaU,  tlirough  tlic  complete  solution  of 
one  metal  in  the  fluid.  ii>  Bdjnstcd.  llic  direction  of  tho 
current  in  the  lunninat  arch  i»  alwa>ii  from  t]>c  nietid  stand- 
ing lowGHt  in  the  electrolytic  nerief  toward  the  one  standing 
highest ;  for  example,  from  the  cupjwr  to  the  zinc,  and  tlterc* 
fore  the  prnjciting  point  of  the  copper  i«  called  the  poHitivc, 
the  projecting  point  of  the  xinc  the  negative  pole.  Tliis 
designation  it  i«  all  the  more  ncee^ary  to  obt^en'c,  as  sine,  by 
contact  with  copper,  hceomw  oledricaDy  {Kwitivo,  and  U 
oonneqnently  the  positive,  while  the  copper  l»ccoinc»  the 

'  Of  Uio.  iMUafU*  ban  iIm  iMm  e«aatnie(«d  ef  cn«  watt)  obIj,  for  ia- 
«Uaco,  el  Iron.  Tho  aollim  of  mcA  tiolWriM  ia  ihe  to  ih*  faot  Uiai  ccrulii 
inrtBli,  tor  naspU,  ifoo,  ■!•«  nhjtnlod  tu  Ike  Mtloa  uf  itrj  mornMnilnl 
Mlphnito  mM,  li«Mac  I'M*!!*  or  *i«tttajK^ttTt,  bclnit  bo  tonsFr  rorroJvd 
k;  tiuk  mM,  anil  UkliK  (n  ■  Bcaaun  (li>  fttfte  at  pUtliu.  '^)U^  baiWriM 
mr*  «iMf trucM  of  ronuiioai  «w)  |>*<aWo  Iron,  Mil  nltrio  iciil  and  aiilfibaik  kcM 
OU  b«  wed  M  moiil  cnnAxHcn. 
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nogativit  indftl.  In  tlte  coodnc-tiiig  fluid  tbu  current  always 
goM  in  ttw  contrary  direction,  Uiat  b,  fruni  tlio  zinc  through 
tlie  fluid  to  Uie  copper.  In  every  open  1)att«ry,  no  nuttor 
whether  4ni]>le  or  oompoand,  each  pule  luia  free  eJeotricity 
of  a  certain  toniuOB,  tlie  qniinlity  of  which  iB  equal  at  each 
pole.  At  the  {lOAitiTe  pole  it  iit  ropnMcntvd  by  +,  nt  tho 
negative  jwle  by  — .  The  tension  incrceucii  witii  iho  num- 
ber of  tlie  elements  in  arithmetical  progression,  ao  that  in 
the  loiddlu  of  the  pile,  at  the  so-called  iicutral  [tuint,  there 
b  »  pair  of  plnteo  tJiat  have  no  freo  doctridty,  and  by  which 
tlio  pile  U  divided  into  two  equal  oppotung  ludveh 

If  llie  eurrt'nt  IB  conducted  by  means  of  a  straight  wire, 
jtArallcl  witli  and  over  or  iin<ler  a  magnetic  needle,  tl]e  needle 
will  deviate  in  pniporllon  to  tJio  number  of  the  elenwota. 
The  direction  of  tlie  do^nation  is  variable,  depending  ii[v>n 
the  ciurent  being  conducted  over  or  under  the  magnetic 
needle,  or  whether  the  direction  of  tlio  current  bo  changed 
or  not.  lu  order  to  detenniue  the  direction  of  the  curreut 
from  the  position  of  tlie  needle,  tlie  following  rule  of  Am- 
pere ii  n«ed:  Imagine  to  yoanself  a  human  figure,  intro- 
duoed  into  the  current  mi  tlint  it  eutent  at  tlie  feet  and  goe« 
out  at  the  hcjul.  If  tlio  figure  turns  its  hea<l  toward  the 
neeiUe,  the  north  pole  of  tho  nei>dle  will  idwa>'«  b«  turned 
toward  the  left  <^  the  flgure.  By  thi^  rule  we  see  that  the 
aeventl  parts  of  the  current  whicli  is  led  in  a  circle  around  a 
neetUe  alt  tend  in  like  manner  to  make  the  nc«dlc  deviate, 
aitd  also  to  mutually  itrei^tlKn  one  imothcr.  In  onlcr, 
tberofurr,  to  produce  an  observable  devnation,  it  is  only  iie- 
oeasary  to  have  u  greater  numtwr  uf  well-isolated  coils  of  tlie 
wire  in  a  paraUel  direction.  Sucli  an  instmmetit,  which 
•orrca  to  recognize  weak  cnrrentii,  and  to  dctwmino  tlieir 
direction,  is  called  a  moltiplicator,  and  may  be  used  as  a 
galvanometer. 

If  wo  tun)  now  to  the  action  of  tl»o  elix-trical  currontt, 
wo  must  recogtuze  two  distinct  series  of  them,  the  one  going 
on  in  Uie  conducting  body  it«elf,  the  otlier  in  the  distanofr— 
a 
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both  always  proportionably  iircMtit.  To  tlio  first  belong; 
1.  TLc  «lccti\>-inotor  actioD,  wliicli  the  current  produow  in  tbo 
moiKt  ontifluctore  in  porous  ves^ts,  membrane^,  etr. ;  2.  Tbe 
Uiermal  ur  caustic  acliuu,  tbnt  in,  tlio  warminf;  of  tbo  ood- 
ducton;  3,  Tlie  ehemionl  Action,  wbidi  ooiiiprvlicii(k  tliu 
pL,^'»iologicaI  (tJie  phenomena  of  motion  and  eon«atioii).  To 
tbe  action  in  tbe  dlstimce  belong  :  1.  The  deviation  of  tbe 
magnetic  noodle  (magnetic  action  of  tiic  cloetric  current) ; 
S.  The  mngiiotiztng  of  soft  iron  (electro-magnetic  action); 
3,  Induction,  or  the  power  of  an  electric  current  to  prodaoe 
a  geooud  mimnt  in  a  distant  conductor. 

The  action  of  a  battery  depends,  under  like  circuin- 
etanrce,  upon  the  tonsiou  vrhich  Its  polc6  have  n-lien  open. 
Tliie  varies  with  the  combination  and  number  of  tho  olo- 
mcntu,  and  U  called  the  electro-motor  power.  If  wc  iina|i;iuo 
a  metallic  wire,  of  et^ual  size  tn  ite  entire  length,  bent  into  a 
circle,  and  further  ima^nc  any  point  to  be  the  «Cfit  of  tbo 
doctro-inotor  power,  then,  in  anr  given  time,  the  ^Atiic  quan- 
tity of  electricity  will  pass  tbU  point.  The  quantity  of 
electricity,  however,  which,  in  any  given  tiino,  p»ee»  tho 
imaginary  point  of  tho  circuit,  ia  called  the  current-power, 
which  fa  measured  either  by  tl»  electro-magnetic  power  of 
tlie  stream,  as  shown  by  tlio  extent  of  the  deviation  of  tlie 
magnetic  needle  of  tho  galranomctor,  or  by  tlio  electro- 
chemical  action,  a«  evidenced  by  ita  power  to  decompose 
chemical  combination&  Tho  givater  the  eloctro-motor 
|>ower,  tho  grcaltrr  will  u1m>  be  tlio  (tiengtli  of  tlto  cnmmt ; 
that  is,  tbo  Utter  will  ho  in  direct  [w^mrtion  to  the  former. 
The  revorEO  is  true  with  regard  to  tbu  opposing  power  of  the 
oonducton.  Every  sulffitonco  that  i>CMeMi»  tlie  pou-cr  of 
oondnoting  electricity  IcAtent  the  rapidity  of  the  electrical 
corrent,  and  thia  in  direct  proportion  to  its  sixe.  Thi«  ao* 
called  resistanoe  is,  oon»cquently,  in  indirect  pro|)ortion  to 
tliti '  strength  of  tlic  current.  If  wc  let  C  represent  tlie 
ittongth  of  the  current,  E  tlie  electro-motor  power,  K  the 
reuitAQCO,  we  have,  in  accordance  with  the  Ohm  law,  the 
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rApDola  O  =  r^  :  the  etroogUi  of  the  current  equals  tlie 

ijiffilTn  mntnr  power  imiltiiiUMl  hj-  thv  nwistAnco. 

ThU  t«w.  tho  mwt  important  for  tlie  ratioiinl  npplicAtlon 
of  etettricity  in  rawlicinef  retains  its  validity  evoii  wlicn  wv- 
eral  opptMiog  bodke,  diflereiit  iii  qtuntity  and  qnality,  are 
found  in  the  eiw-ult.  Tho  |>ower  of  a  body  to  opituMj  11m) 
movement  of  n  carrent  varies,  however,  very  grently  aocord- 
tng  to  form,  lengtli,  diameter,  tempentore,  pccnlttirities  of 
oomposition,  ete,  Iti  dependence  on  forrn  eAnnot,  in  ino«t 
cuett,  te  «3tpre»ed  by  n  aiinple  formula ;  on  the  contraij-, 
however,  it  ciui  be  experimentally  demonstrated.  On  tlie 
other  band,  it  ts  fonnd  to  1w  a  general  law,  that,  with  tho 
ineieHMd  length  of  the  wire  introdiiocd,  the  conducring 
rabtance  JneraiMti,  or,  what  i^  the  name,  tlie  Htrengtb  of  the 
cnrrcnt  decreasea ;  and,  conTendy,  with  a  wire  of  increased 
diameter,  the  rcBistance  decrovee,  or  the  eurrcnl-iiowor  in- 
creBMt.  So  far.  th«nforc,  m  the  reeUtanoe  dependi  on  ttio 
length,  L,  and  the  diameter  of  the  condtictor,  D,  it  n^y  be 

cxproeeed  by  the  formola  R  =  =r-  :  the  resistance  equals 

the  leii^h  mn]tS{>1ici1  by  tho  diamutvr. 

Relative  l»  tlip  influence  of  teniixrature,  it !«  fotnid  tlmt, 
with  metals,  the  reeistance  increases  as  the  tempentture  ia 
nti'H'd ;  with  flnitle,  however,  other  conditions  roinainiiig  the 
same,  tho  wvcnio  take*  place. 

An  iniportant  Inflnenee  itt  exercised  over  the  renUtanco 
by  the  fjiirttify  of  the  oondnctor  or  tho  substance  of  which  it 
is  made ;  and  bi-rc  innumerable  diflVroncce  are  to  be  cotl- 
nldercd— thiw,  for  example,  the  reaistaiioe  of  copper  com< 
parrnl  tu  that  of  water  is  as  I  :  i^OfV)  millions,  the  resifltnnt^e 
of  copjier  cum]iiLreiI  to  tliat  of  a  concentrated  mjlnlion  of 
kulphnte  of  cop|wr  {*  ai  1:11  tnillton*,  ete.  As  a  jzeneral 
thinif.  the  metals  ofibr  the  least  conducting  resistance;  but 
their  specilic  conductive  power  vmrice.  If,  for  example,  we  let 
the  oonductivc  jmwer  of  pure  oilver  =  100,  then  that  of  cop- 
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per=80,ofgoW  =  65,  of)[inc=:27,  of  itoii  =  15,  of  [)Iiitin« 
s  10,  of  qiitclnJircr  =  2.'  The  r«i«tanoo  of  tlie  Quids  U 
far  greater;  tlie  l)e«t  conductor,  jierliaps.  amoug  ihcm — spl- 
pbiirio  acid — is  about  a  niillion  tintea  belun-  ^Ivor.  Sul- 
|>)iurie  acid  uid  water,  mixed  in  certaiu  qiiatttitiots  oft'em  tlio 
leatit  rCAJftatice  of  all  the  flut(l»  limit  far  tested  ;  while  eacU 
of  tlieee  fiaids  A6p«nit«ly  ii*  a  very  bad  coR<luct(>r. 

Witb  regard  to  the  conduction  reei§taiicu  of  tliu  aiiiitial 
body  ill  general,  Caveodi^b  nwan  to  bavv  bouti  tlie  lintt  to 
r«prt»cnt  tbat  tlio  animal  tijwues  are  Miually  a>i  bad  induct- 
ors as  the  fluids.  Nererthdeaa,  tlie  nnml>er  of  mctliodi<:al 
expcriincntB  made  with  the  viev  of  afecortAining  ihu  owndHfr 
tion  n»i«t«i)oo  of  the  aniinnl  ttMUO)  goaorally,  mi  well  as  of 
detenniuiiig  the  diflvrenco  between  tWa,  remained  rery 
small  up  to  a  recent  date.  It  has  loiig  Ihx'u  known,  that 
vegetable  and  animal  matter  arc  <.'ondudur«  only  by  vir 
tue  of  thu  water  Uioy  coiitAin,  and,  when  dcsiccate^l,  bo- 
come  non-oondiictors,  and  tltat  the  animal  flui<lB  and  the 
parts  moistened  by  thorn  are  better  conductors  than  cold 
watvr.  Ritter  bad  already  recognized  the  fortiiidablc  rceist- 
atice  ofiercd  by  the  epidemiii)  to  the  patMUge'of  the  dcctrio 
omreDt.  For  thiB  reason,  Haniboldt  experimented  on  parta 
deprived  of  the  outer  akin  by  blislering,  and  found  the  re- 
MBtamw  of  the  animal  botly  euniiidcmbly  lv««one<l.  Many 
orroneouj*  opinioiu  were,  ne\-crllielea*,  entertained  witb  re- 
ganl  to  the  nerree,  which  wore  eujtpoiwid  to  poswM  pceuUar 
condnctivo  ]M)WCTK  The  rewarchcA  of  PcrMii,  I'ouilliel,  £d. 
Weber,'  and  Lenx,  corrected  tbeee  errors.  Their  dc<)ue- 
tions  uro  founded  on  a  Mivntific  biwi^.  Pouilliet  intimates 
the  ro«i«tAnce  offered  by  tlie  liurnan  body,  when  tliL<  whole 
band  is  imnfoned  in  water  to  which  o»o  \wr  cent,  of  eul]ihariu 
ncid  baa  been  added,  to  be  e4iial  to  tliat  which  forty-nino  thou* 

'  iMOfdbf  ta  IlaUiniuia  ud  Fnoi.  ikt  coadBcUr*  powrr  of  Ibc  bh>I« 
IW  tbebicHr  ud  Wal  I*  tiit  tMtaB. 

'  QnMltonM  plipMaciaB  il«  phmiOB.  Bili..inagiiM.  la  oorp.  hum.  ob- 
MmlU,    OoMMBtMlo  pc«  braltabs  kIiUm  Mad.  habMdL     lailA. 
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dand  and  eighty-two  metres  of  coppur  wiro  oiio  niillim.  in 
dianivtvr  offer  to  tlio  bloctrio  c-tirrcnt.  Aficordini;  U>  Lcnz 
ntid  I'Uctivlaikofr,'  t}ic  ra>utiui«>  of  tbe  liunmii  Iwdjr  b  oi]Usl 
to  that  I't  a  «o]>]>er  M-ire  9I.T63  mi>tr»  in  length  and  one  mil- 
lim.  in  diutnctvr.  [t  vrna  further  dii>coverod  tlial  tlie  htimaQ 
1>ody  otten  tho  samo  rcsittuKO  m  a  bod^  Lmpregnatol  witli 
Itlood  and  othor  aolty  flnldn,  aamelT,  a  rcalittanoo  from  lit  to 
30  time*  le^  powerfnl  tlian  distilled  water  equallj*  varrn, 
and  e<jnall_v  as  poworful  as  wami  salt  water.  Finally,  it 
wiu  ebown  that  the  cpideniiiis  drf  aiid  mid,  oftured  &*j  (iiiiut 
more  r»i»tJinoe  tlian  the  whole  human  l>ody,  from  the  rifHit 
to  the  Ipfl  band,  Imt  that  this  reii^tance  was  diminished  in 
proportion  as  it  was  warmed  and  nioistcnod,  and  in  a  direct 
ratio  to  tlte  eonduetirity  of  tho  inointcning  flnid. 

AVilh  n^^ard  to  the  various  tiiwnes,  Person*  was  the 
first  (o  exprms  the  opinion  that  the  nor^ee  wvro  no  K*t- 
tcr  condnctons  than  tho  muselm  orotliur  inobt  animal  ti»- 
mvit.  Awiinling  to  Mattenw,  the  niuftclw  conduct  electrici- 
ty tour  tiniei)  nswetl  afl  the  nerrc-i ;  according  to  Schlesinger,' 
tbe  cundnctivity  of  tbe  muscles  to  that  of  tlte  nerves  ia 
aa  S :  3 ;  nccnnling  to  Ecklianit,*  ae  1.9 : 1.  Eokhurdt  found, 
iurtber,  lliat  iiinews,  cartilage,  and  nerve-tisaue  otTvr  no  \^t- 
cqttiblo  difTercDco  as  resistants,  and  that  it  ia  difficult  to  de- 
tomiine  wbi^-h  of  the  three  »  tlic  hent  conductor.  .\s  for  tho 
carlila^,  he  found  the  resiiitanc«  of  the  compact  titwiic  &om 
10  to  22  ttmea  greater  than  that  of  muscle,  while  the  resist- 
aneo  of  tho  porons  tissue  was  coiisidcrnMy  li-e*,  drpundin^  on 
the  [{naiitity  of  water  it  contained.  The  rcaiatiuioc  of  tho 
akin  on  the  vftrioiis  parts  of  the  body  diffen  In  d^tree. 

'  fftMr  il«a  LvilupwIdMmad  iIm  Kfiiptn  pgm  ptr,  6Mim»,  la  Pog- 
fwxlaif *•  AaMln,  Bawl  Iri.,  IV-  *^'  "^ 

*ftir  nirvMMM  4w  nMnnia  tktiriqnM  dans  !«•  N'oft.  UifTkak, 

JoanMl  <l*  I'li.ol'ilDKir  EiptrimcttUk,  1«30, 1.  X. 

'  [Ha  Elorlrkiul  aU  llriMiU4:  TDa  pkjiIluUMtittB  and  nptrilMnUl' 
phjifMtf^iwIwn  mjHulpunki  crirtMi.  ZalMekrift  ibr  Kimw  XnW,  18S9,  JuU. 

■  Ilsiinlit*  WT  AmumIb  «k1  nyiMoifit.    tidt  L  i  Otter  4ea  plnnlMkm 
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Tbu  de{)«iiiU,  for  the  moet  part,  on  the  fttnioturo  of  tlie 
diMtnola  tlirougti  u-liicb  tlto  inuutture  u{  tbc  elecUodes  or 
omTent-bearerB  comes  in  oontnut  vritli  tliv  tiioittt  jiarte  of 
the  human  Ixxiy — for  example,  the  hair-l>ulbe  and  the  diict« 
of  tlio  sudoritiu  ^IhiicIi).' 

The  veetels  iilled  with  blood  conduct  better  than  the 
mueclee,  wliilo  the  aponeitroses  and  ttie  au1)ciitiiiiu>ou«  or 
hitnuniiAciiW  collular  tissue  offer  to  the  electrical  current 
a  very  i-oiiMiderAble  rc^igtHnce.  llie  rw)»t«uoe  of  tbo  mttcoue 
membranes,  owing  to  their  thinnees,  ae  well  oa  to  their 
moiMiiro,  is  but  HHf;hl.  I1ic  wor«t  eoiiductore  in  the  animal 
oi^^iisin  are  tlio  homy  structures,  cpidermU,  hair,  itnd 
DoiU.  According  to  Eckluirdt  (I.  c),  the  reeielance  of  the 
animal  litwuea  bociim  to  depend  oltoeether  ou  two  factors— 
the  quantity  of  water  and  the  quantity  of  sfduMo  Hftlt«.  Of 
tlicse  two  the  second  differs  far  less  thitn  the  tir»(,  aitd  oon- 
wqucntly  the  specific  eundnctlvily  i»  in  a  direct  ratio  with 
the  qnantity  of  water.  The  death  of  «  muaclo  i«,  thoroforo,  a» 
Baoke '  diecoverod,  iK-compaiiied  by  a  decrease  of  rosiMance ; 
in  a  nbbit,  one-half,  and  in  a  fhtg,  one-third  of  the  origiuul 
reaistance,  because  tlie  product  of  the  decomposition  of  tlte 
mtUKle  is  a  far  better  oouductor  of  eleotricity  than  the 
Iioaltliy  mu&cular  tJMuo.  The  decrcoM  in  roeUtance  diwuv- 
erod  by  Du  IJoi»-Reyinond  iu  the  miiMles  by  boiling  may  lie 
explained  in  the  iuiiiie  manner. 

In  conclusiun,  the  question  arisM,  Is  tbo  retii^lAnce  of  the 
tbsue*  altered  by  tlte  current  itself?  The  law  that  Benedict ' 
establiahcd  for  the  tnotal^  that  their  reeUtauoe  itt  diniiuiribed 
by  the  constant  cnrrent,  is  equally  ap]>Ucable  to  tlte  animal 
tissnea. 

Tbo  roecarelicfl  ef  tlio  above-named  observers  {ndicated 
maiiT  otlter  cirotunit«QOW  ttutl  influence  tlie  incrcaw  or  d«- 
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OVHO  of  tlw  conditions  of  mistance.  It  Hoonui,  for  example, 
Uii»t  tl»e  resbUitno  of  n  pnrt  of  tlie  l>ody  ia  Jiredly  jiropor- 
tioned  to  the  lenfflli,  mid  indirectly  pruportiuiiod  to  tliu 
tliickneas,  just  »  two  wiroe  of  the  eamo  mt-tiil  utter  ui  t^iiiut 
rMistAQM,  if  tlieir  respeotjre  leiigtlis  are  in  an  inverse  rniio 
to  their  transreree  soctioiie. 

Leiix,  at  aJl  ov6nt«,  found  thiit  uniis  nud  logif  In  tits  kIx 
combination:*  of  wlilcli  they  are  capable — right  arm  and  lef^ 
Icp,  right  leg  and  left  leg,  right  arm  and  right  leg,  etc.— 
offcrcl  ahoiit  an  «<jual  nwistanco.  Tito  reUtion  of  thesnrfact' 
of  the  p«rt  to  itti  thickness  seenu,  beaidee,  to  have  its  infla- 
eoce ;  the  smaller  the  anrface  in  conipuiaoo  to  the  thieknMa 
tlio  leM  the  rv«i»tiiiice,  which  in,  i>crhai»,  the  ooDMqaeiioo  of 
tlie  Ind  coiuluctirity  of  tlte  epidermia  in  compariaon  with 
the  other  animal  tiBSuua.  Leuz  found  that  the  Bepnrate 
fiqgen  of  yottng  i>vi«on»  otTcrwil  a  greater  TiMistance  to  the 
electric  onrretit  than  tlio«e  of  adalta ;  tliat,  further,  the  re- 
sistance of  the  separate  fingers  is  comparatively  greater  than 
tlio  fingcr«  of  tlio  whole  hand  when  otoeod.  For  manjr  otlter 
phencmwna — aa,  for  instance,  the  one  obeerved  by  AVeber, 
lliat  the  tongno,  when  the  two  borders  are  brought  in  oon- 
Inct  witl)  aiker  pUto*,  ofiert  M  great  a  rew»tauce  a«  the 
whole  human  bodv  fiy>m  one  hand  to  tlte  other — we  have  as 
yet  no  sattnfactory  oxphmation.  It  may  ho  found  in  the 
anatomical  formation  of  the  longne,  which  consists '  of 
two  equal  halves,  Mparated  by  a  mass  of  ootmectiTo  tisauo, 
«ach  of  which  ia  formed  hy  bandies  of  muiicnliu'  librc4.  tliat 
cross  in  cvci^  direction,  and  being  enclosed  in  a  thick  celln- 
lar  fihcnth,  with  numerous  fat-oelle.  Tlte  oloclric  current 
mu»I,  therefore,  tn  order  to  pru«  from  one  Hide  of  the 
tongue  to  the  other,  go  through  these  various,  and,  in 
part,  inforiur  medio,  whicli  are  Iicre  fomid  in  greater  uum- 
Imjp  within  tlie  »ame  gp«co  than  any  other  ]>art  of  the 
bmnan  ttody. 

>  KHUkcr**  nIkrMwqilMh*  AuMMia,  *.  Itilfte  dar  1.  JLbitwIlsug,  !■>«.  U 
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From  the  kw  of  Olun,  tlie  following  imjiorUuit  priictical 
oondasiom  betvrecu  Uie  intciieitj  of  the  current,  tlie  olcctro- 
inotor  power,  and  rusiataiicc  may  be  (ImIuolkI.  If  vre  increaie 
the  deotro-motor  power  Ei,v  a  conilpiiiatiun  uf  eletnenU, 
the  resEstanoe  will  alao  be  inoronsed.  If  C  rcprcwota  tlie 
power,  lOO  the  reeietaDce,  then  the  inteiuitj  of  tlio  car- 
rent  =  r:::;  =  v^.    If  a  eooond  hattery  of  eqnal  power  he 
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2x100  ~  20'"'* 


tame  figure  to  represent  the  same  inten»ty  of  current.  If 
the  olijeot  bo  to  iiicrcneo  tho  intensity  of  the  current,  it  ia 
necoeekry  to  find  a  combinntion  tn  which  tlie  rceiAtance  does 
not  increate  in  «  direct  ratio  to  the  number  of  dements. 
Tlie  reeistance,  however,  is  the  enm  of  the  two  factors — tlte 
rceietanue  of  the  cell,  which  rarfcs  aocorOinc  to  itBdimen- 
i(!oiii),nnd  the  nftturc  of  the  active  tltiidit  (for  exanipte,  a 
Grove'ft  battery  Iiils  half  the  reBiatance  of  a  DnniellV  lottery 
of  tlie  Hamo  eixe),  and  which  is  exiled  the  eeeential  rc«is>t- 
anoe,  becumio  in  a  given  b«ittcry  it  i«  invariable,  and  the 
reaistuncc  of  the  terminal  arch,  which  is  variable,  ami  is 
called  the  external,  contingent,  or  ^iiriiiblo  rraistunce.  If,  in 
a  given  ease,  &  be  the  intensity,  100  the  essential  reAifltant^e, 
and  1,000  the  variuble  reeistunco,  tlien  the  intensity  of  the 

"^"^"  •*"  =  iooTiooo  =  i^  =  So ' '^  "*°^ 

buttery  be  added,  the  Intensity  of  the  current  will  ho 
3x9  10  1 


1200  =  m=  '^'^ 


the  intensltv  of  the 


3x100  +  1000 

carrent  i»  notably  increased. 

Wl)erc,  therefore,  there  is  a  grwit  estcnial  or  con- 
tingent rwietanoc,  for  example,  iu  vlcctrizin^  a  part  of 
the  hntnan  body,  or  in  the  chemical  decoinpoitition  of 
a  fluid,  it  is  v-cll  to  nse  a  battery  composed  of  sevcml 
elemeats,  in  order  to  oreroome  the  reairtanoe  which  the 
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utiiruil  tlMdo  or  the  Hiitd  often  to  tlio  el«ctric  onrrent. 
If  tho  object  lie,  U>  bring  a  short  wire  to  a  glowing  heat,  it 
will  be  adriBablo  to  tociv>ii£«.'  llio  quantitv  of  tjio  current  by 
eoUrgiiifr  th«  transvono  Mwtion  of  the  ektnuiitH ;  while  the 
WTj  cot»>tcl«rnb1e  roilitanoe  of  the  (-IcnMnitit  opt**^"'  ^"  ^^ 
short  wire  will,  as  we  hare  seen,  be  lessened ;  the  current- 
power,  lhL'ret"or«,  will  be  iucrcaficd.  Thus  we  come  to  the 
ouQcluBiou  that,  in  order  to  obtain  tlie  maximnin  current- 
power  with  a  given  electro-motor  iiurfnoe,  the  stirfiu-e  intMt 
1>e  so  distributed  that  the  resislanoe  uf  the  battery  will  be  aa 
nearly  as  poedble  equal  to  that  of  the  terminal  arch.  On 
account  of  the  inooDrenieneo,  however,  of  liandlitij;  very 
huge  celU,  a  number  of  nnaU  elements  may  be  nnitml  to 
maJce  one  large  transverse  section,  so  that  all  their  positive 
and  all  their  negative  polea  ore  imited,  forming  a  com- 
bination, in  ciintradi«tinetlun  to  n  ooniit'Ctivn,  when  the 
poaitive  pole  of  the  first  is  oonneoted  with  the  negadre 
pole  of  tlie  second,  and  eu  on,  forming  what  is  called  a 
compound  battery. 

One  more  point  rcmaEnA  to  be  explained — the  deiiuty  of 
the  ciirrent,  and  its  reliktion  to  the  current-power.  We  have 
alreaily  f^und  thiti  tlio  ciirroiit-j>owvr  in  every  transverM 
»ection  of  Uio  circuit  muitt  l>o  the  same,  tm  it  depends  upon 
the  colleotive  reaistanoe.  Xow,  if  we  fix  oar  attention  npoa 
a  part  of  the  circuit,  and  roduuu  the  tniiiAverso  lectien  and 
lonKltudinnt  Mction  one-half,  the  re^intance  of  tho  circuit 
and  tlie  rurreiit-[>owcr  will  rcmiiin  unchanged.  The  (juuif 
tity  of  electricity  that  in  a  given  time  pu^^e^  tbnnigh  the 
rednood  tran#vorm  eectioo  will  ooneequently  bo  the  same, 
but  crowded  lo^'thor  ou  a  tnuurervo  MKtiun  of  half  the 
size;  the  current-density  ia  conseq^nently  doubled.  The 
Binullor,  therefore,  the  transvcree  section,  the  denser  will  be 
a  given  current  of  the  electricity  paamng  tliroagh  it ;  or,  tlie 
density  is  in  direct  proportion  t»  the  ciirrent-[>ower,  and  in 
indirect  proportion  to  the  transverse  section.  Let  D  repre- 
MUt  tlie  dcmdity,  T  the  truis%-erse  section,  P  the  curreut* 
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power,  and  we  liave,  to  repreneiit  tlie  rolatiuii,  Uio  fonnula, 

p 
D  =  -=-.     The  d«nait}r  of  tlie  cnrreuc  iii  for  Uie  iilix-MO- 

logical  action  of  the  current  of  the  greateat  importiiuco,  ttio 
action  being  more  poverfbl  the  Hinaller  the  traneveree  sec- 
tion tlirtiiifrli  which  n  given  »iuantjt_v  of  oletitricity  puseea. 

We  will  now  turn  to  Ihe  chemical  action  of  Kalvniiiraa. 
AVo  have  already  seen  that  water  is  nreolved  into  ttji  elft- 
mentA,  oxygen  and  hydrogen,  l>j  the  giilvanic  current,  and 
tliat  tlio  oxygen  i»  deposited  at  tlie  positive,  tlie  hydrogen  M 
tlie  negative,  polo.  The  oxides  are  so  deoonipo«ed  by  tho 
ciuTunt,  that  the  oxygen  w  dcponited  at  the  potitlvc,  the 
haoc  at  tlie  negative,  pole  ;  and,  finally,  tlie  H«ll>t  are  bo  de- 
composed, tiiut  the  acids  go  to  the  positive,  and  the  b«Bea  to 
the  negative,  polo.  In  tho  di-cuinpotiition  of  chloridoe, 
broinid««,  and  )odide«,  tlic  iiict«l>>  go  to  the  negative,  the 
loetidloidA  to  tiie  jraaitive,  pole.  Faradliy  haa  called  attoQ- 
tiun  to  th<!  fact  that  wc  must  diNtiiiguif^h  the  direct  and  in- 
dtruct  docont)>OBitious  ctlectiKl  by  tho  acidit.  The  mo»t 
flimplo  example  of  direct  deoompoiution  iii  that  of  water. 
Ity  on  the  coutranF',  dilute  tiitrio  acid  be  itnbji>cted  to  the 
action  of  ihu  current,  the  water  will  bo  decomposed ;  bat 
the  hydrogen,  which  will  lie  deposited  at  ttio  negative  pole, 
immediately  decomposer  the  nitric  acid,  while,  on  tho  other 
hand,  water  and  nitrous  ucid  will  he  generated.  IHium,  at 
the  potdtivo  pole,  oxygen,  M  tlio  negative,  nitrooK  acid,  wtti 
be  aet  free.  Thceo  changea  are,  however,  not  effected  di- 
rectly by  the  dccompoEing  power  of  the  acid,  but  by  inter- 
mediate acUon  of  tlic  docompo»«d  water.  The  action  is, 
tJierefore,  »«cnndar^'.  tn  a  Hintilar  maiiuor,  if  a  ^lanic 
current  be  conducted  through  the  white  of  an  egg,  dorum, 
or  blood,  tho  Halt«  of  thetw  fluids  will  bo  decomposed,  the 
widi  going  to  the  po«itJr«  pole,  where  they  cauM  the  albn- 
inon  to  coagulate.  In  Iwdiea  that  oonaiat  of  two  elements, 
tlto  proportions  of  the  combination  have  n  marked  influence 
on    their   Boweptibility  to  dceompotltion.      Faraday  has 
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nliowti  tliftt  among  Uie  dual  combinatioiu  cmljr  UtOM  wo 
electrolj-tee — that  i^  are  docompoaed  directlr  t>^-  the  current 
— tbat  arc  conipuwd  of  otto  ctinivaUiit  of  one  elouicnt.  aiid 
QUO  of  tho  otlier.  I'ltU  U  tlio  nMWOii  wli;  nulpburit.-  ucid, 
coin)K>?«<l  of  1  eq.  of  aulplinr  and  3  eq.  of  oxygen,  or  nitric 
aokl,  couipo«ed  of  1  Oj.  of  iiiln>f;ch  uiid  5  e(|.  of  oitj-gen,  or 
Kiomoain,  eoRipomH]  of  I  e<i.  uf  nitro^un  and  3  e<j.  of  b^'dro- 
gVD,  cannot  be  deoompoeed  directly  by  tb«  galyanio  current 
Tt  lA  prubable  tliat  no  gulvanic  ciUTent  Can  pass  tlmingli  a 
Suid  n  itJiout  the  paiwit;^  Wing  acoompaniMl  hy  a  c-bi-micul 
doeoniiHwitiun  ;  and,  on  tlie  other  hand,  all  thotc  fluids  tbat 
iLfv  not  d«<^<)inp<>se<1  by  the  )^lvamc  ciirroiit — aa  ether,  alco- 
hol, etc. — ecem  to  lie  bud  oouductore.  Bibtilled  and  per- 
fiwtljr  pure  watvr,  wbicit  U  a  tolorably  bad  oundui-tor  of 
doctricitj'.  iit  abo  only  idowly  dfloompoaed.  Th«  addition 
of  a  drop  of  acid  or  a  little  salt  is  snfficient  to  induce  a  tia- 
ibie  increase  of  ooudnQtivity,  a£  veil  as  an  active  formation 
of  gas. 

TtiOH  tho  f^alvanic  current  poMMMt  the  power  to 
dt)Com)K>ee  cbemicttl  oomUnationa ;  it  aUo,  however,  can 
cause  them  to  bo  foniitHL  All  ntetals,  gold  and  plati- 
na  cxwptoi),  oxiiUzo  in  purv  water,  and  whvn  the  air 
t$  oxcladed.  Tlie  influence  that  the  galvanic  current 
in  this  manner  ojcerts  oil  the  cbetoical  affioities  induced 
Davy  to  niako  varions  experfmenta.  After  Itolding  hiit 
finger  for  a  length  of  time  in  distilled  water,  he  placed  it 
in  c>oiita<-t  with  the  p<*itivo  pole  of  a  Voltaic  pile ;  pho^ 
phoric,  sulphuric,  and  muriatic  add  immodtatvly  escaped 
from  hij»  body  to  tlie  water.  If  he  plaood  hi»  fliigor  in  eon- 
tact  with  the  negative  pole,  alkalies  were  parted  with.  The 
poMibility  of  freeing  add  and  alkaline  oomponndti  from 
their  n>mbinati(>n»  !n  tlie  living  body  HUggUHted  to  Uocquerc], 
Davy,  atnl  I-'ubn^Palaprat  the  idea  of  lining  the  galvtaio 
ourrvot  in  the  endeniiic  application  of  certain  suhMaaoea 
poMDtwing  nHH*tive  |>owor.  Fabr£-Fnluiirut  made  the  A>llow- 
ing  eziwriment:   After  drying  botb  anns  of  a  woman  xerj 
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tlioronglii.r,  lie  boiiiid  around  one  of  them  h  coiupnos  eatl^ 
rntcd  with  iwlido  of  poU:*MHiii,  uovcrvd  it  wiUi  n  pUte  of 
pUtina,  Mid  brouf^it  it  in  contact  witli  the  positive  pole  of 
n  pile  coiuiflting  of  tliirty  pairs ;  the  otlier  arm  ho  moistened 
with  n  Holution  of  etarch,  <;overod  it  likewifto  with  a  plnlina 
plate,  and  brought  it  in  contact  with  the  negative  pi^>lp.  In 
a  few  ininutee,  the  ttjirch  umuuichI  »  hluiiili  t^ulor,  and  thus 
tb«  Iodine — as  the  p<!rfc«tly  dry  Akin  did  not  admit  of  the 
piWMifto  of  the  current — piub«d  thn>ngh  the  bod;  to  tlio  Dqg<- 
ativc  pote.  Darv '  puhli^iod  the  fulluwing  oxperitneot,  made 
with  a  pile  cunBUtin^  of  one  hnndretl  luid  fifty  pairs.  He  tovk 
tbnie  Te8wl«,  one  of  which  he  filled  with  a  Milulion  of  sulphate 
of  potash,  and  placed  it  in  connection  with  tlio  ne^tire 
pole ;  the  second  Teswl  ho  filled  with  pure  water,  and  placed 
it  in  connection  with  the  |itMtive  jtoli-;  the  third  be  tilK'd 
witli  A  weak  iKiIntion  of  ammonia,  and  to  introduced  it  aa  a 
member  of  the  circuit,  that  the  snlphuric  noid  could  reach 
the  pufiittvu  pole  only  by  paaving  tliruu^h  the  sxlntiim  of 
ammonia.  The  three  glaaaei  were  connei-teil  by  nicuna  uf 
piecea  of  a-ibeetos.  In  less  than  fire  minutes,  by  meanii  of 
litniti6-paiK.T,  iho  itc-i'l  ww  rooo^iixod  at  the  positive  pole, 
and  in  half  an  hour  the  experiment  wa«  flnUlied.  In  a 
Buollar  manner,  OrioH  euoceeded  in  translating  corrosive 
■nblimate ;  Golding  Bird,  common  «alt,  etc. 

Physiolociical  Al-hox. — If  we  bring  one  pole  of  a  Vol* 
tnic  pile  in  contact  withone  haud,  or,  rather,  with  a  moistened 
hand,  m  the  epidcnni^  i>>  a  bad  conductor,  we  feel  at  the 
moment  in  wliich  w«  complete  the  connection,  by  bringinff 
the  other  moistened  hand  into  contact  witli  tlie  other  pole, 
a  sliook  aooompatiied  by  a  twitching,  the  «"K-allc<l  connect- 
ing iboek.  Tlio  extent  of  tlic  twiluhln^  de^icniU  U)H>n  the 
Qiunbor  of  the  platoa — tlio  intensity  of  the  current.  So  long 
as  Iho  connection  rumaius  unbroken,  the  electric  current  eir- 
onlatesin  tliehuinanbodywilhoulcimeinffH  noticeable  M<nM- 
tioQ,  or  at  moMt,  (u  case  tlio  pile  be  u  very  powerfiil  one,  a 
'  S«ne  ChniaMl  iffmclM  of  lUolitdv. 
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baroing,  tronbling  H^nfiation  at  the  point  vrliore  the  curreut 
•DUtnt  Uie  body.  If  wc  break  the  c«nn«:tii>ii,  we  vxpvrionoo 
a  Moond  HhiH-k,  the  to-exiled  diMuiinuctiii];  iJiook.  If  we 
leave  one  of  the  tingeiv  of  one  lutad  in  <wtit»ct  tritli  one 
pole,  whilu  wu  touch  the  other  |N)te  with  ouv  Jiiig(.-r  of  tho 
other  huid,  u-ttltdntwinf;  it  from  time  to  tiiiio,  the  tliock  will 
foUnw  with  proportionable  mpiditv.  The  Banie  efteet  is  pro- 
diU'vtl  vriib  an  spparatofi  intendctl  to  brt-itk  mid  r(.vHtnbli»li 
in  quick  xucoowion  ths  eurrcnt  tliat  i«  eunducted  throngli 
the  bod^,  TliHi)  continued  and  iiiterniittin^  galvanic  ciir- 
roots  are  fonued.  Xeverthcle*,  the  eontinuwl  oun-ont  here 
produced  U  iiliiiu«t  exelu^ively  ui>««l  for  therapeutical  par- 
poMO,  beoauw  wo  poMCM  iu  induction  another  iMurei)  of 
elootrioily  that  ^iehb  intermittin^r  i-tirrvnLs  and  Ilirough  ft 
Bmatl,  oonvenlent,  and  «uy-tninM[>ortnbUi  apparatus  ad- 
mirably adaptetl  to  the  wnnbt  of  tlio  practitioner, 

ToERiiAL  Acnox. — WitJi  rt^artl  to  th«  tbennal  action, 
whidi  has  been  so  variously  employed  of  Uto  iu  nur^nr,  it 
is  duo  to  the  fact  that  idl  coiuluctor*,  irreapective  of  qaoUtj, 
arc  wanned  by  tlie  pan^iii^  electric  curreut.  Tbo  grealur 
the  qiuintity  of  the  otirrent,  and  the  grtntor  the  ratUUnoe 
of  the  conductor,  tlio  greater  the  heat  produowL  CiMue- 
qnvntly  a  condocting  wire  introduced  into  ibv  olodng  arch 
M  healod  in  proportion  a«  it  t«  a  bud  and  the  rcA  of  tlie  srcli 
b  a  good  conductor.  If  we  Iinve,  tlterefore,  a  cell  of  ^nwt 
olectro-uiotor  power  and  nligbt  reciistancu — for  uxainple,  a 
Bnnaen'a  or  Qrove'a,  but  not  a  DaiuellV,  t^emaot  of  laif^ 
onter  sar&ce — it  will  ho  ^utHcient  to  brinj;  to  a  plovin;;  beat 
and  even  to  nivU  a  platinnm  wire,  which,  u^  wo  have  already, 
MBn,  baloDgt  U>  the  bad  metatlic  cond»(rtor« ;  and,  indood, 
tilt)  shorter  and  ^nmller  Ihc  wire,  the  OAnier  thiii  cfTcel  will  be 
pTtHJiiix-d.  If  the  wire  lie  bmg  and  small  and  tt^  ruiiiilanco 
oonH<]iiently  fcreut,  oereral  eleuiout«  inuflt  Iw  ctjnnLVtcid,  the 
one  aher  the  other;  while,  with  a  Nhort  thick  wire,  the 
■Ingle^cll  combination  in  tlio  l>etlor.  In  ouch  indiridital 
eaev,  therefore,  tlie  most  efficient  oombination  will  de{>end 
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npon  tho  relation  uf  Uie  rcKuUuQoo  between  tho  wire  nsed 
otii]  tbc  islcmciitA. 


ut.  utuocnox  BLKonuonr  (rjuuvrai). 

Fnnulny  dbcorom),  in  ttie  ye-nr  1S31,  Umt  a  giilvmiic 
cnrrent,  «t  the  moment  of  clooinii:  and  opening  the  circuit, 
generated  In  iici^li1>oriii^  conductorM  other  ek-ctric  currents, 
which  ho  ciiilcd  imiiiirtion-inirrentii.  If  ww  wind  u  copper 
wire  oOTcred  with  fiDk  around  a  wooden  c;rlinder,  above  or 
beride  this  onu  «  Moond  one,  »1m  covonxl  with  cilk.  find 
tben  connect  tho  cndx  of  t}ie  firxt  wire  witli  the  polo*  of  n 
gnlvMilc  batlerj-,  at  the  moment  the  connection  \s  made,  an 
electric  current  will  bo  mtabli»hed  in  the  Moond  wire,  which 
imnuMliiitely  dii^appcant,  in  order  to  return  at  tho  ninnicut 
the  connection  in  broken,  and  tJien  a^in  to  disappear. 
These  second  cnrrentA  are,  therefore,  of  only  momentary 
dtumtJon ;  tliev  arii>v  at  each  ojwuiug  and  each  cliHting  of  tho 
connection,  and  nro  vanting  during  the  time  that  the  drenit 
is  closed.  Duchennc,  and  after  htm  tlie  other  pliTeicians 
who  §tady  tlio  application  of  cloctricitv,  called  thi«  the  in- 
duood  or  Moondary  current,  iu  contnulifltinction  to  the  in- 
dneln^  or  primarv  ciinvnt.' 

The  induced  current  is  also  demoni^trablo  with  the  ptl- 
ranotnctcr.  The  needle,  at  tlie  ntomcnt  of  the  clo^in^  of  the 
eirenit,  diverjie*  toward  the  primarr  oppo»iinp  niilc,  while, 
at  the  i>i<ciiiiig,  it  divcrpc*  in  tlic  directimi  of  the  primary 
direet  onrrent.  Durinj^  the  time  that  the  battery  U  clo^d, 
the  galvanometer  Indicate*  no  diTergenoe ;  tlio  diiretit  does 
ftot  exist. 

Bc»idn^  these  two  currents,  wo  ob«erv6  in  the  first  wire 
a  thinl  current,  induced  by  tho  tcveral  windiugft  of  iho 

■  We  uliuuU  iMslluii  hen  that  pbjnldM*  mII  ih*  («mal,  llul  wf^  In  u. 
cohUmo  ■Ith  I)«rkranr,  nil  tho  priaMj  or  Inladpg  «wrrtail.  the  aitM  tmt- 
nai  I  whlla  thv  oa*  «b  mil  Um  ■Monilarj'  eutttmt,  ihvj  nil  III*  pt^amrj 
tndaetloB  ininvnl ;  lh«  timr  niwilBK  belvvn  tho  nd*  ot  th«  •)ilrall;-«au»l  win, 
lh«  tmaaiUty,  vU.  Wo  bxro  tbnuclit  h  ndriublt  lo  IUIo«  IW  M«(Bd«liir» 
of  Dnebenna,  iMJanurh  n  <n  aril*  for  jihinkUnt. 
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primary  cnrrenu  When  thcee  windings  run  near  one 
snotlier,  tlieir  nction  in  inductive,  Hnd  llivv  pruduco  wlint  is 
called  the  extra  cnrrent.  That  tliu  is  really  #0,  m»y  b« 
eaell,v  seen  if  wc  tako  a  Bimple  ffalvanio  hatt«ry  and  clotw  it, 
ftt  tint  with  a  ehort,  and  then,  for  coDip«rieon,  with  a  long 
«pirally-woand  wire.  In  the  Unt  cm«  wo  will  obMrve  a 
Tety  weak,  in  the  second  a  mnch  stronger  onitsditui  of 
epwks.  From  tJie  extra  current — whidi  waa  also  known  to 
Faradaj,  but  for  a  thorough  aoquAintanoo  with  which  we 
are,  however,  indcbte<l  to  T)oTe '— orlginatea  *]»o  *a  induced 
cttrrent.  It  arises,  as  eucIi,  at  the  openiqg  and  closing,  and 
takes  at  the  closing  a  direction  opposito  to,  at  the  opening  a 
direction  corresponding  with,  the  primitive  current.  That 
it  nevertlielow,  at  the  clotting,  has  no  efiect  on  a  bod^  intro- 
duced, tliat  U  not  BO  good  a  conductor,  ia  due  to  tlie  fiict  tliat 
tlie  cnrrent  in  this  eaao  fitids  in  the  battory  itsdf  a  closed 
metallic  oondtictor,  and  conwqnimtly  leaves  the  wcondary 
connecting  InKly  unalfcctcd.  At  the  opening,  on  the  oon* 
trarr,  the  action  ia  decided,  h^^can^e  liere  tho  primary  cur- 
rent i«  intomiptod,  and  oonsisjuontly  thu  extra  current  Aovn 
tlirough  the  body  tluit  hi«  bocn  introduced  in  its  full  inten- 
sity, A  considcrnblo  increase  of  the  e^tra  current  will  l» 
not)oe<l  if  wc  ]iut  into  the  hoUow  of  tho  wooden  cylinder  a 
piece  of  iruti,  or  better,  a  split  iron  cylinder,  or  better  fttll, 
II  biindlf'  of  ramiahed  wire.  (Bachhoffher  and  Sturgeon,  in 
"  AnnaJs  of  Electricity,"  vol.  i.,  p.  481.)' 

•  ronandoff'i  ABiulan,  B«nd  ItC,  P^(,  SSI. 

*  The  M«M  of  tfaoM  pkraoiDMM,  It  vat  tomerlr  ihoai^hl,  b;  te  ih«  bet 
that  tte  BwUl  of  aUA  «fa«  b  mtAt  b  mA(»  <bu  a  pboe  of  oi4\mtj  Iran, 
and  oanaa>|«(Ml]r  wiattpdhla  «f  gMaMv  in^BMlan.  Magnw  ("Penwdorf' • 
AnaalM."  vol  iItUL,  p.  M)  Mrroewd  tlib  unr.  Un  show*!,  hj  lk«  duThtlaa 
of  ilio  MMgnolk  bMilo,  Uul  Iha  buodb  nt  «iro  waa  Mt  nor*  tmaf^j  mas- 
MiiMil  Uban  Ihe  pi«(«  of  Iran  hj  Uw  tvmmt.  H*  foaad,  morMvnr.  Uiat  Itte 
pkTtMo^oa)  actiiia  gf  a  ba»4b  of  otn  waa  lUon^r,  and  wtM  Mill  Aiithcr 
«<r»n0bia»d  hj  corcrlBf  aea*  pbcaa  of  tho  iiIn  wllli  varnbh.  Macnui'i  n. 
r'i*B<>wi  wia  Ifca  Golbwbg ;  Tha  ciOTMit  turravmUns  iliv  trvn  jtmenlM  la  lh« 
Iran,  al  lb*  naninil  It  aritec,  a  aooMcr  dMtria  oanaK ;  ilvring  iu  coalinuaaca 
lliiiliKiliiniliitiliii  llrn  irsUnfiMiftllrpiibriinlimi;  whoiltibpi^seuiTfst 
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Ilere  tlie  gulvanic  carreat  renden  Uie  eoft  iron  at  fint 
miij>iiotic,  un<]  th«rol>y  onablM  it  iu  turn  to  induce  etectrio 
ourrontft  in  tlio  H)ilml  wire.  The  intensity  of  tlio  mirrvnt  do- 
pendtf  on  the  one  iiand,  njwu  the  power  of  the  l>atten-,  iijioii 
the  oUicr  on  the  length  of  the  inductive  ^yim],  tiut  tluokneea 
of  the  wire  iu«d,  and  tltc  size  of  tlte  bundle  of  wire.  Tlio 
wire  fi>r  tlie  inducinji  current  is  j^enerally  shorter  anil  larger, 
tlint  for  the  induced  current  longer  and  Binillflr.  Tlie  roacoa 
will  be  given  in  tltv  fitVli  chapter,  where  we  eba]l  go  more 
into  detail  with  regard  to  the  diflorence  iii  the  octioD  of  the 
two  currents.  We  wilt  now  umply  obeorvo  that  tlie  extra 
current  inducM  currents  and  cnuiw  Abodu  only  when  tho 
circuit  iit  opened,  while  the  seoonduy  current  doee  m>  botJi 
when  tho  circuit  it  opened  and  dosod. 

We  call  a  galvanic  battery  oonjdAtlng  of  one  or  two  hot- 
ices  a  Tolta-electric  or  galvano^lectrio  apparatus.  Aa  tho 
induced  current  produced  by  such  a  battery  is  of  only  short 
dnrMion,  etops  must  bo  taken  in  order  to  Kocuro  continui>d 
gMMnuloii  for  medical  puqiuni^,  to  frivjucully  interrupt  the 
primary  cnrrent.  Tltin  can  be  effecte<i  cither  mechanically,  by 
[ntroduniuff,  iipoonlinf;  to  the  directions  of  Sprengcr  and  AI- 
dini,  a  toothi<<l  whi'el,  the  teeth  of  which,  ad  the  wheel  is  turn- 
ed, continually  open  or  clo««  the  circtiit,  a*  in  OQtcrbrock's, 
Raoob's  apfaratun.  etc,  or,  murb  better,  by  the  Bo-calted 
Noefe'a  hanuncr,  originally  oonstructod  by  J.  P.  Wjigjicr,  in 
Frankfort,  a  clover  contrivaiioo,  tliat  Kocure^  the  opening  and 
closing  by  tuiag  the  temi»orary  niagnetiam  of  tho  bundlo  of 


cofTM|ieadb||  tn  4lrMttaa  lAth  ttio  pri«H7  nneui  !•  produotd.  Tbl«  tvrtmi^ 
ho^^nr,  niarl*  Ibt  dlM|qi«uuKi«  of  lb*  nusiiaUMa,  uxl  tbnvb;  *«k«ai 
Ik*  anioa  la  b«  uiMpaicd  trma  tlic  pMm  dttooutinuiiM  of  tho  D«gneil«L 
WUm,  thtnfarv,  i>9«ntka  l«  Imnb  Ike  power  of  Uiia  CBrreot  in  tli*  iraa,  to- 
itr*wtB  Um  aollMi  lit  dia  «xIm  cnncnL  Rul  tlv  Mtloa  of  Uil*  owrvDl  «UI 
wiUmutjr  Bol  bo  M  tnmOJ  tn  Mftnu,  ud  ofpacMlj  b^M  irlnt,  m  on 
a  mM  idoM  of  btm.  CUaoqnmUT,  b  •  oumal  ladnoad  by  ■  bvodW  of  vUv, 
a  glvfa  qiwntllr  of  Uwlridt;  «m  b*  B«in  •inlckW  eoatfnmUi,  m4  Uiervbjr 
man  moifMa  In  Iu  krtioi,  dun  la  •  outreai  )iidiic«ii  by  ■  ploM  of  Iran  oT  Uw 
» ^InMMlon*.    A  ■ImiUr  ronilt  vlU  In  obukitd  oUh  a  ipOx  oTiMar. 
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vire  within  the  helix.  This  litUe  hammer,  nf  soft  iron,  was 
foniiorly  uttnclioU  to  n  tttcel  spring,  m)  that,  hy  drawing  it 
hitck  niid  Ivttiu^  it  xtrik?,  tho  batlort-  vonUl  bo  u]>eaod  and 
cloaed  tn  coiittnned  aucceeBiun,  To  tliesc  !«lf-nptiiig  rolta- 
electrie  batteriva  tielong  thoto  of  Xcef,  Wagner,  Klo]>fer, 
RooMnhauBcn,  HMwoutttin,  Daiiwerth,  Dudienne,  I>u  Bois- 
Itcynond,  Itnhmlcorff,  Erdmann,  and  othen.  Tho  moro 
imjiortant  ones  will  be  diiicnsE«d  in  Fifth  Sectitm. 

Faraday  found,  funhi^r,  that,  \>y  simply  plavin;;  a  ma^ivt 
and  a  closed  coiidtiirtor  in  clo««  prosimity,  a  stronger  corront, 
running  oounler  to  the  current  of  the  maguet,  wiu  indnced  in 
the  conductor,  and  that,  by  removing  the  magnet  to  a  dis- 
tance, a  woaker  current  waa  induced  in  the  conductor,  corro»- 
ponding  in  direction  with  tho  current  of  the  magnet.  The 
continued  renewal  of  tho  induced  current,  fur  medical  pnr- 
pooee,  is  gunemlly  Mcurod  in  tlie  bottcrica  oonatnictcd  on  tlits 
prindplo  by  winding  the  cnd»  of  an  iron,  bent  in  the  form  of 
a  liors&«hoe  (or  two  ^hort  bara  of  iron  that  rest  at  right  angles 
on  an  iron  plate),  with  a  copper  wire  in  endi  manner  that 
tho  apinil»  run  in  opposite  diroctionv.  and  then  iwtling 
tlieae  two  pieces  of  iron  with  their  spirals  iu  motion,  by 
maaoft  of  a  crank,  and  letting  thcin  turn  in  a  cirdu  before 
tho  polwi  of  a  liur»«-ahoe  magnet,  lying  in  a  horixontal  por- 
tion. Tlie  action  of  the  Bt«ei  magnet  on  tlio  spiral  is  here 
not  direct,  but  is  induced  by  the  magnetism  of  tlte  «otl  iron, 
that  appears  aiid  diwippearB  witli  eacli  half  revolution.  This 
magnetism  iu  ita  turn  generates  a  current  in  the  helices 
Thk  takes  place  indepeudontly  of  the  fact  that  the  iron  is 
raoat  powerfully  magnotlxod  when  the  heUce«  aland  opposite 
the  poles  of  the  magnet,  and  are  always  at  the  moment  when 
the  rollers  move  away  from  tlio  two  {wles  of  tlte  magnet, 
before  which  tlioy  stood,  toward  tlio  oppiNtito  nidc,  bccan^ 
the  inductive  action  ia  produced  only  at  the  moment  of  tlio 
appearance  and  disappfiarancu  of  the  current,  and  not  by  the 
magnetiam  olroady  ganoratod.  Saxton  was  tlio  first  to  ex- 
plain the  phfiDomena  of  tlie  eitra  current  of  the  M^nlled 
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mt^eto-electric  apparatus,  and  eonsequeiitly  the  physicists 
named  tlie  apparatus  the  Saxton  battery,  which,  however, 
was  subsequently  changed  for  the  meaningless  name  of  rotary 
apparatus.  It  should  be  stated  that  the  intensity  of  its  cur- 
rent increases  with  the  power  of  the  magnet,  the  length  of 
the  inductive  spiral,  the  proximity  of  the  soft  iron,  the 
rapidity  of  the  revolutions,  etc.  To  this  class  of  machines 
belong  those  of  Fixii,  Saxton,  Eeil,  Kttinghausen,  Stohrer, 
the  Breton  brothers,  Dugardin,  Duchenne,  Palmeret,  and 
HaU,  etc    (See  Chapter  V.) 

Chehical  asd  Thebual  Action. — The  chemical  action 
of  induction  electricity  enables  us,  by  means  of  the  induced 
current,  to  decompose  water,  and  a  solution  of  tlie  iodide  of 
potassium,  and  to  effect  other  electrolytic  processes ;  also, 
to  bring  to  a  glowing  heat  a  short,  thin  platina  wire.  But 
all  these  phenomena  are  more  slowly  and  leas  perfectly 
accomplished  than  with  the  continued  galvanic  current. 

Duchenne  called  induction  electricity  Faradism,  ailer  its 
discoverer,  Faraday;  its  action  he  called  Faradic,  and  its 
application  Faradization,  a  terminology  which  has  its  justi- 
fication in  the  nomenclature  of  contact  electricity  and  its 
foundation  in  the  difference  of  the  action  of  contact  and 
induction  electricity. 


THIRD    SECTION. 


OF  TflE  ELECTRO-UOTOR  TROPEETIBS  (»'  THE  AKIUAI.  BOOT. 


U  Du  Itob-Itc;noiul,  UalcniKbaagca  itt>«  Uiicriscbc  EleoIrfeiUt,  *oL  L  ud 
n..lH»,\M9.  C.  L«d*is.Uhrbucb<lcrFlij>MaBfe<lMlbdKhM.,toIL, 
1893,  pp.  XI«,(fM(.  0.  EckhirJ,  Gnudilte*  der  PhTilalagk  da  Xfn**. 
*7*tfM>,  lltM,  |ipk  to,  d  «rf.  A.  Flck,  dk  McdklidKlM  Phfalk,  1M«,  pp. 
411,  mm;.  [Uor^o,  Ettati«.FtytM(if]r  and  ThmpMika,  «ic^  \'c*  York, 
160S.] 

Ix  onlor  to  liftve  n  clear  undersUndinj;  of  the  cliftnfices 
prodtuied  hy  tlie  action  of  tlie  electm  current  on  the  variooa 
nnimnl  tissnw,  we  eball,  in  this  chapter,  ^poftk  of  tlic  in- 
tterent  cnrrisntM  tliiit  arc  prwctit  in  the  animiJ  bodj,  a»  n-ell 
mt  of  tlio  changes  the  tieanei  nndet^  in  their  molecntu* 
nTTongoaiaat,  during  tliu  inmtnctinn  hiiiI  iicUuu  of  the  elec- 
tric cnrrent 

Nobili.  in  m7,  diwovered  ua  electric  current  in  tho  frog, 
tlio  »o-culled  frofr-curront,  which  he — "tnrtin^  on  tho  iai>po«l- 
tion  tJwt  nerves,  on  acciinnt  of  their  ^mall  maw  wlien  com- 
pared witli  the  mnsdee,  oool  more  rsptdly  through  evHpora- 
tion— miDtook  for  a  thormo-oloctric  current  Subeeqiiontly 
Uattencci  correi-tod  thU  miHtake,  a*  well  aa  tin  errur  thiit 
tlio  ctnrentLiof  eleetn>^hoinicalori(;in,and  proved  tlint  tlie 
connection  of  the  two  ]roint«  in  tho  long  axis  of  the  fro;(,  of 
which,  ho1l^e^'er,  onl^v  one  inu*l  tie  on  the  trunk  of  thu  ani- 
mKl,  fihowd  tlie  pr&«nooof  iin  iiiliercnt  electric  current  flow- 
ing in  tlio  Ninie  dirortion.  E.  Du  Boio-Itoymond,  howe\'er, 
vaA  the  fimt  to  «ncc«ud  In  drnnoRKCmting  the  pre»onott  of 
tpocifle  inuMla  uid  nerve  curreotn,  bj  tlto  deflection  of  the 
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magnetic  needle,  aided  hj  a  very  powerful  nmltiplier,  to 
compreliend  the  laws  of  the  muscle  and  nerve  currents,  the 
changes  thej  both  undergo  through  muscular  or  jiervoua 
action,  and  to  regard  the  frog-current  as  being  the  result  of 
all  the  sereral  electric  currents  present  in  the  nerves,  mus- 
cles, and  otlier  tlBSues. 

To  this  end  he  distinguished  ou  a  long,  fresh  piece  of 
uerve  (sciatic)  or  muscle  (gastrocnemius)  of  a  live  frog :  1, 
the  outer  surface — the  longitudinal  section;  2,  the  trans- 
verse section ;  3,  a  line  passing  around  the  tisane  inidway  be- 
tween the  apices — the  equator.  He  found  that,  if,  when  the 
muscle  was  in  a  state  of  rest,  relaxed,  and  the  nerve  in  a 
condition  of  inaction,  two  points,  lying  symmetrically  to  the 
equator  or  the  longitudinal  axis,  were  placed  in  connection 
with  the  galvano-multiplier,  no  deviation  of  the  muscle 
followed.  On  the  contrary,  if  the  two  points  lay  unsymme- 
trieally  to  the  equator  or  the  long  axis,  a  deflection  of  the 
needle  took  place,  which  was  all  the  more  considerable,  the 
nearer  the  one  and  the  farther  the  other  point  in  the  longi- 
tudinal section  was  from  the  equator  and  in  the  transverse 
section  from  the  long  axis.  The  deflection  is  largely  in- 
creased when  the  one  point  lies  ou  the  longitudinal  section, 
and  the  other  on  the  transverse  section. 


Fla.  1, 


s^ 
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1.  I^ngimiiul  ttetton. 
t.  TnurerH  Hctioii. 
■.  LaoKUJi. 

4.  Kqutor. 

5.  Folnti  or  DO  dcTlatlmi. 
t,tf.  PotDtiofaU^tderlitlan. 
T.  Poiiiti  of  itrong  AcTUtlon, 


The  direction  of  the  current  is  always  from  the  longitu- 
dinal section  to  the  transrerae  section,  and  in  snch  manner 
that  the  points  of  the  surface  lying  near  the  equator  are 
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jtivc  in  relation  to  tliow  near  tin  ondii,  wkilo  thoM  latter 
uro  positive  in  relntion  to  tlio  traniiverKe  oection. 

It  fiirthor  sppearecl  that  evtiry  artificial  transverse  flection 
of  the  brain  or  spiiiul  marrow  i»  negntiro  in  relation  to  the 
natural  Barfaoo  of  tliesxU  of  Uieliroin  or  t>pinal  marrow.  On 
the  contru^,  there  ap[>oiire  to  be  no  eloctro-motor  difference 
betweeo  the  nen>-oe  of  motion  aaO  eoiuubitity,  or  between  the 
gray  and  wbit«  brain-vtibxtance. 

Dn  Boifl-Revmond  likewise  ascertained  tliat  if  the  nerve 
or  moscle  be  excited  by  electric  currents  or  by  mechanical 
or  chemical  irritants,  eo  that  the  fint  i»  rendered  phyisiolo- 
gEcally  active,  and  tbo  ktter  oaumxl  to  contract,  and  then 
placed  at  two  fii'mmetrical  points  in  connection  with  liie 
gatvano-mnltiplior,  a  teee  deflection  of  tlw  needle  is  produced 
than  when  the  ncrvo  or  mu»clo  U  in  a  quifi«oent  staKj.  Tiiis 
ho  called  the  nc^tive  variation  of  tlie  cnrrent.  He  found, 
also,  that  the  needle  remained  in  this  now  position  only  bo 
long  as  tht>  nur^-v  or  musolo  vftu,  kept  in  the  utiite  of  excita- 
tion, and  that  when  tliv  oxdtation  oeafted  the  <)ui<b'cciit 
nerve-oarrent  reappeared.  This  is  the  oniform  action  of  tbo 
nerveii  and  mu6clc«  on  the  tni^nctic  noedlo.  The  piuco  of 
nerve  ur  muAclo  may  be  thin  or  tliick,  »bort  or  long;  the  in- 
to»sity  of  tho  cnrrent,  as  indicated  by  th«  deviation  of  the 
needle,  incrcMing  with  an  addition  to  the  len^ti  or  to  tbo 
^e  of  the  trann-erHe  ftection. 

From  these  facte  Du  Boii^Reymond  concluded  that  nerve 
nn<)  muMle  contain  innnnierablo  positive  and  negative  elec- 
tric moIeculM,  which  move  with  threat  rof^arity  through 
tlie  ttMUe.  Tlio  variation  of  the  nef^tive  ciirront  MoentM  to 
bo  dne  to  the  fitct  that  darinf^  excitation  tlie  etectrio  mole- 
calm  of  the  ncrvcx  and  muscles  are  kept  in  motion,  and  tho 
inteniiity  and  dirwrtion  of  thu  cloctric  ctirrent  conMxincnlly 
subjected  ti>  <-ontinual  vnriatiim.  Tho  noodle,  howcfrer,  being 
too  ^low  in  it*  movcmmits  to  follow,  tattee  a  middle  position, 

Tn  regard  to  the  grouping  of  tho  n<irve  and  mnscle  nmtc- 
enlea,  if  we  admit  that  norvo-timniQ  ounaiatit  of  an  tmdeSned 
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HIM*  of  ]>aripolttr  ruulet-tilo*,  everywhere  eiicloeod  hy  a  moist 
Ujrer,  and  that  collectively  Uieee  molecules  are  composed  of 
one  (Mwitive  equatoruil  «id  two  ii<^tiv«  puliu*  taam,  of 
wliiclt  tho  Iiwt  connecting  wcu  colloctivelj  run  parallel  witli 
tlic  lon^  Bxi«  of  tlie  nerve,  iJien  the  peculiarities  uf  the 
nen-e  and  muscle  cnrrente  are  e.<[]>laitiud.  lu  tbii  caae  we 
will  luiujitiDo  to  uur»eK'efi  an  illustration  similar  to  tliti.one 
we  imagitittd  tu  explain  the  plietiomeiia  of  magnetism.  Sup- 
jKwe  the  loagiiet  to  be  coinponed  of  molecules,  eacli  one  of 
wbicli  produces  precisely  the  same  pheiiomeua  aa  tlio  ma^p- 
net  itself;  nn  here  llic  nerve  id  compoiied  of  mntvculcs,  each 
one  of  which  produces  the  aame  currenti  aa  those  produced 
by  the  nerve  of  which  it  la  a  component  part.  We  are, 
however,  Juttiliod  in  tlii»  Htipp(?fiition,  hecaoBewD  uln-ayft  see 
— as  Du  ItoiA-Reymund  liua  duuionstrated — even  in  the  bov- 
era]  small  nerves  lu  which  we  are  able  to  expose  a  piece  of 
•uffideot  nixe  for  ob«crvation,  the  ctirreDts  tMppviar  eubjcot 
to  tlie  ftame  1«wm.  ThL«  amtngemeut  aUo  explains  to  ua 
why  the  needle  remains  in  repose  when  two  points,  equi- 
ditttanl  from  thu  equator  aud  long  axiA,  are  placed  in  coa- 
uoction.  in  lliiscate,  aa  well  a*  in  all  ea«ca  of  a  hauury 
closed  with  an  arcb  of  like  Htructurc  in  all  )t«  part*,  what 
Wc  said  in  B)>eaking  of  (he  Voltaic  pile  holdn  true — namely, 
that  iu  tlw  middle  there  is  a  neutral  point,  proceediug  frotii 
whlcli  on  cither  side  the  tenaloa  iucrewe*.  It  esplatnit 
furtlicr  that,  when  wc  connect  two  points,  nnaymmetrical  in 
poHitiun  tu  tliu  <K{uatur  or  the  long  axU,  that  i»,  two  pointa 
of  unequal  tensiou,  the  needle  is  deflected  in  proportion  tu 
the  di-groe  of  tension :  aud,  finally.  It  explains  tlie  direction 
Iff  the  cnrrenta,  since  points)  of  less  electric  tension  aro  tu  be 
considered  as  positive  when  opposed  to  Iboeo  of  stroDf^ 
electric  tuiuion, 

The  action  of  electricity  on  tho  non-etriated  lo-cotlod  or- 
ganic muscles  uf  the  stotnnch,  inteetiuce,  ovaries,  urethra, 
ote.,  is  analu|^Uj%  acconlinf;  to  Du  Itot^-IZcyntund'e  ux|>cri- 
ments,  to  the  action  on  the  striated  muaclco.    The  only  dlf- 
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KwMeh  scenw  to  exist  betwcvu  tliu  tvru  {arms  ia,  tlmt 
tho  ciirnmt  of  the  non -striated  iiiukcIoa  viiiimm  it  fur  Ivea  tlcfloc- 
tioa  of  thv  nctxtlu  thun  tluil  of  tlie  strntec]  niiiitclM.  Tb<r 
Inngs  livcr^  kiiinovit,  si>loon,  tctUcle*,  tkin,  elnstic  ti^ues. 
otv.,  lUsw  poRsees  electric  currents  tiiat  nra  dvniututmble  b; 
tbe  Htd  of  tlto  galvaiiomet«r.  Thoeo  carrents,  howeror,  ire 
not  governed  by  the  Mn»  Inwt  tliat  govurii  thv  muscle  and 
ticrvo  currents  The  Rincwd,  fiuciffi,  theatht  of  thv  itiiucuUr 
Jibr«^  etc.,  are  electricallf  inactive,  and  only  conduct  thv 
currente  uf  the  vurioiu  tJMUOft. 

On  Mootint  of  tlieir  importance,  we  inu«t  cidl  miwciitl 
MtteDtion  to  two  conclo^ions  resulting  from  the  theory  jiut 
gdduoiHl: 

1.  Since,  according  to  Ihiii  iltoory,  every  ncrvo-umlcculo 
producee  electric  cnrreDta  whicli  are  ench«cd  by  the  moiat 
menibrane  that  surrounds  them  uiul  by  the  uutiro  Eubetauoo 
of  tbe  oervo,  wo  must  alwa^-6  imogiac  tlie  neriro  in  the  oon- 
dltlon  of  n  closed  batten,-! 

9.  We  must  not  conclude  «ololy  from  a  slight  deviation 
of  tlie  iiuedtc — which  tlie  galvanuniotvr  u^iiiaHy  ftliovra,  (k^ 
spile  tbc  powerful  mnltiplicator,  vhen  we  teat  the  intentiitr 
i)f  the  muficlo  t>r  nvrvc  current — that  tbe  uinwlo  or  nerve 
(.'urrcnt  i.i  weak,  for  every  current,  in  whatever  manner 
taJtcn  from  an  animal,  mn»t  be  sustained  oa  a  t>econ- 
dary  connection,  and  coaidderiK)  aa  n  rlcrirativc  current. 
ThuH  tiio  current  indicated  by  the  galvanometer  shows  but 
a  small  (raction  of  the  cumtnt^  lliat  exist,  not  only  in  tlio 
muscle  guuerally,  but  e<ron  of  thoAC  ctirrcnta  which  puM  bo- 
twcon  tlio  iwinta  connected  by  the  wires  of  the  multipUcator. 

I)u  Boiu-Reymond  has  also  Bhowu  tliat  the  plienomena 
of  the  nc^tive-ourrent  oMiillation  vxL*t  in  the  liunian  body, 
uiid  that  tbit  iiiulliplicalor  indicatei)  a  weaker  current  in  a 
moeclo  wheu  ruluuiarily  contracted  tliau  whoa  it  is  in  re- 
\tom.    Joh.  Miillvr'  dtMcribcM  tliis  experiment  in  tbc  follow- 

■  Dericitt  <kbBt  die  nimtsua  FoHactuliio  Am  f^jA,  Btnil  L,  rag.  Mt, 
Bmanatbaalg.  ISM-lMl 
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ing  maimer :  "  Tho  copper  bwidlo  of  an  indnction-apparatu* 
WM  attached  to  tlio  ends  of  tbo  two  wirc«  of  a  iiiuUip1i<»tor 
of  37,000  coils.  So  soon  aa  vre  took  hold  of  them  with  our 
moist  hands,  the  needle  of  the  mnltiplicator  left  the  point 
of  cqailibriam,  niudv  a  few  oEcillations,  and  then  became 
4iuiet  ogftiu,  oltliougli  )>crh»p«  not  exactly  in  ito  original 
poejtion.  If,  now,  we  contracted  tlie  mmcleii  of  one  arm 
and  one  hand,  while  we  grasped  the  handle  finul^',  the 
noodle  inunudiatvly  turned  from  10  to  SO  degrees  toward 
one  ludo.  Now,  if,  at  tlie  moment  the  needle  b^an  to  move 
in  the  opposite  direction,  we  relaxed  the  mnneles  of  one  arm 
and  contrurted  thme  of  tlio  other,  wo  saw  the  noodle  go 
still  farther  in  tho  oontrary  direction.  If  we  diangcd  in 
this  wine  the  contrmotion  of  the  rau^cleA  nf  the  aniiH  at  the 
proper  momente,  tlie  oscillations  ran^d  from  40  to  45  de- 
greett  on  each  ^idc."  Tho  needle,  then,  remains  In  rejioee 
BO  long  0*  the  circuit  Kintinnett  v1o<kh1  by  tlio  relaxed  muiralca 
of  hotli  arms;  tlie  deviation  which  takes  place  at  the  mo- 
ment  of  tho  connection  is  probnhly  tho  conflequence  of  the 
electric  diasEmilorit;  nri^injf  from  the  luicqual  muMitilur  ten- 
sion of  the  amiA,  as  well  as  of  momentary  diflercnco  of  time 
in  the  tench  of  the  bands.  If,  for  example,  we  contract  the 
moBolee  of  tho  right  arm,  the  current  pawos  in  conM^iiicnco 
of  tho  tcwcned  olectro-motor  activity  in  tlii«  arm,  from  the 
left  arm  through  the  mnltiplicHtor  to  the  right  arm,  causing 
the  noodle  to  deviate  in  unitton  with  tlitH  directidii.  If  wu 
then  njax  the  muscles  of  tlie  right  arm,  and  contract  those 
of  the  IcR,  at  tho  moment  when  lliu  needle  b«^n«  to  return, 
Iho  current  will  pass  from  tlie  right  arm  through  tlie  mnl- 
tiplicator to  tlie  left,  cnuiiing  the  needle  to  make  anothw 
stroke-  in  the  opposite  direction,  that  is,  in  tlio  direction  of 
tlio  corront;  but  this  time  the  deviation  will  bo  greater, 
benuw  tlie  difference  in  tension  Itctwecn  the  contracted 
mnrdes  of  t)ie  left  and  right  arm  is  greater  than  betweoD 
the  oontraction  of  tho  right  side  aiid  the  relaxation  of  tho 
left. 
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Wo  eomo  now  to  tlio  4!li<ctrical  phenomena  exhibited 
hy  u  nonre  wlicn  it  ia  brought,  ut  nnj  point  in  its  couree, 
into  the  ciroait  of  a  comtADt  batteiy^*  condition  to  whlcti 
I>n  Boi^-Reyniond  has  given  the  name  of  Kl^^rolOHvt. 
Thi*  obnervor'  found  that,  when  we  galvaniira  a  pi«« 
of  iiervi"  by  raean.4  of  a  ciirrrnl  of  unlfonii  power,  tho 
original  inherent  nerve-current  nudergoed  a  cliange,  Mid, 
indeed,  is  incrviiMd  in  power,  whcD  the  artjfitiial  oarrcnt  has 
the  Asntc  direction  ae  the  inlierent  carront;  on  tltc  conlmry, 
the  iitliert>nt  current  \n  weakened,  or  CQtirolj  o\-ercome, 
rhen  the  artifidal  current  flows  in  the  contrary  direotion. 
nianifoetation«  of  the  olec'trr>tuiiic  coodttlon  are  deeig- 
Batcd  in  nerve  phytucs  by  tlie  followinf;  oxproHion« :  The 
piece  of  nerve  between  the  potee  of  tlie  battery  ia  called  the 
irritaitdf  the  p!i-i'e  in  tlic  circuit  of  the  ntuttiplicator  !s 
ealled  the  derivative.  If  the  iivrro-Lnirmit  u  incrcaMxl,  It 
is  Miid  to  be  in  tlie  pmittTe  phatt ;  if  it !«  decrettAed,  it  ia 
eaid  to  be  in  the  negoHve  pha*e.  Thu  incresi^c  tskes  place 
wht;n  the  potituv  eleetrode  (the  luiode)  is  iicutwt  the  trans- 
vene  aoction,  the  (locrenw  when  the  n^jfotitv  electrode  (tlte 
catlwde)  is  nearest*  Sinca  thu  nerve  has  a  transverfie  eection 
on  both  sldoft  of  tlie  conatant  xtrcnm,  the  two  eonditioos  ap- 
year  Himaltaneottsly  on  each  nerve.  Dn  the  side  of  the  posi- 
tivo  electrode  the  ucrvc-current  through  the  etectrotonus  U 
Inonascd  (positive  plianc  of  the  electrotonnit,  or  anelec- 
trotonns);  on  the  eide  of  the  negative  electrode  the  current 
i«  weakened  (negative  pha^o  of  tho  clcvtrotonus,  or  catelec- 

,trotonnii).  The  oli-ctnitoiiic  condition  appMn  Minulta- 
sly  with  the  closing  of  tlie  generating  battery,  oon- 

''ttnuee  so  long  ae  thu  Iwttory  remains  dosed,  and  disappears 
ahnnltADoouily  witli  tlie  opening.  Tho  degree  of  tlie  elec- 
trotonic  increase,  ao  well  as  of  the  deflection  of  the  needle 
lusod  by  the  incroaee,  dependit  on  a  variety  of  circnin- 
taticvii.  It  inomasaN,  not  only  with  tho  IvngtJi  of  tho  gal- 
vanized piece  of  nerve,  hut  also  with  its  proximity  to  the 
■  £.  ti,  T«L  a,  pp.  M»-HS; 
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piece  of  nerve  introduoed  into  the  circuit  of  tiic  iimltiplica- 
tor ;  it  is  difiproportiouaWy  greater  when  the  exciting  vunvnt 
flows  lon^tudiiiall^'  than  wtitii  it  cro«»<»  tlic  nurvu  at  a  right 
angle.  Tito  degree  iDcreiua^  furllter  with  Hie  dun^ly  of  ilto 
exciting  current;  it,  bowcvi-r,  soon  reaches  it.-i  maximum, 
iMjyond  wliitfli  no  incrwwc  tnkw  [)Iu«;.  It  rtadics  finally, 
under  liico  conilitioiu,  tn  a  fresli  and  vigorouB  nenre,  n  itoint 
fix)m  wliicli  it  descends"  with  the  decrcaac  of  uervon»  vigor, 
di««p]>i-arliig  when  llic  ])hvwolo(tici»l  |iDwcns  of  t3>o  nerve 
fisnso.  If  a  portion  of  a  miiHclQ  be  travented  bj  a  eoiutaot 
current,  it  M-ill  akn  l>e  placed  in  the  electrotonic  condition. 
Tlib  eloctrotoiins  of  the  mu»clc«  diffct»,  liowcvur,  from  Uiat 
of  tlte  nen'CA  in  the  following  particulars:  1.  It  continues 
to  iucreaee  in  strength  after  the  electrotonic  current  hu 
cca»cd.  2.  It  IK  GonHucd  to  the  jwrtiou  t^irough  which  tlie 
current  flows,  while  the  electrotonus  of  tlie  nerve  extend* 
«-ilh  diminished  strength  beyond  thin  limit  on  both  aides, 

Tltu  illustration  wc  imugined  to  explain  the  phenomena 
of  tlte  qniesoent  earrent — the  current  produced  hjr  a  regnlnr 
eerier  of  peripolar  molocuUtt  embedded  tn  «  moiiit  layer — 
will  mcn-u  to  illufltrato  the  eleclrotonuii  produced  by  the 
dipola^nrrve  molecules  that  are  arranged  in  the  manner  of 
the  Voltaic  pile.  In  this  cmx  all  tlic  iiurx-c-muloculee  lying 
between  tiie  ulwlrvdc^  would  be  »o  arranged,  tliat  thcjr 
would  tarn  their  nc^ratlve  elements  toward  tlio  positive  and 
their  ]>ositive  elemenliS  toward  the  negative  electrode.  Thie 
18  Mtiity  imagined  if  wc  oiippoi^  tnch  porijiolar  molooulc  of 
the  quieoceut  corrent  to  bo  composed  of  two  dijwlar  molo* 
cnlw  with  their  positive  zone*  toucliuig  each  otiier — eucti 
tnolcciilc*  AH  tlicy  arc  revived  intu  at  the  closing  of  the  bat- 
tery. This  illuiitration  explains  all  the  phenomena  of  ttw 
electrotonic  condition.  On  the  one  hand,  tt  bIiowh  how  op- 
poaito  pha«c«  arc  exhibitetl  at  the  cnda  of  a  ner\-c  tntrcrecd 
by  nu  electric  current ;  on  tlic  otltcr,  it  expluiifi  tlie  degrees 
of  tito  ohxtrotonic  condition  incident  to  the  denitity  of  the 
onmnt,  the  i>n>umity  to  the  olcctrodo),  and  Ilnally  to  the 


Mglo  «t  which  tlie  dectrude  U  brought  into  ooDt«ct  uHUi  Uio 
nerre. 

If  Bti  mtintL'rnipti-U  vk-ctric  vun«nt  \m  made  U>  pass 
through  s  iiorvv  in  Hiiy  [Mtrt  of  !tA  ounH',  wlit^tltur  iti  Uiu 
B&me  or  tn  vuiooii  dini-tions,  the  nerve  !»  eai<]  to  Iw  frtoitiwrf 
— Rii  expn^siun  thut  is  jtistitii-d  hy  tliu  tact  thit  n  mnsclo 
euitiiuctCHl  witli  a  nvrvo  trejit«tl  in  the  ni»iiucr  jii»t  <loHeri)MKl 
re^poitds,  not  only  with  one  simplo  convaUire  jerk,  hut  with 
a  eeiiea  of  twitches  which  teniiiuiitu  in  u  vontructiun  of  con- 
«idontb)«  dunition,  «u  tliat  Hie  muM^Iu  may  hu  ttaid  to  bo  in  u 
toUnio  «Ute.  If  the  tetantzed  carrcnb*  flow  in  the  atpiie 
direction,  the  intorriipliouB  succeed  each  other  at  oerUin  in- 
ten'aU ;  and,  if  tliu  iiitcuiJly  of  thu  current  ii-  incoiisidcnthle, 
tlis  ftvtion  hocomM  Mmilitr  to  tliat  of  tlie  continued  current, 
and  tlie  plinae  of  t?io  elc<ctrotonic  condition  appcani.  If  tlie 
teuoized  cum.'nb)  flow  in  thu  eautu  direi^on,  n{>))uiiring  only 
niomciuttuily,  both  phMM  hoou  follow  in  their  tuatl  fonii ; 
llip  |)OS)ttv«,  however,  i*  (^nerally  weaker.  In  this  caac  tJie 
nerve-cnrrent  fiaickly  decreases,  as  in  tho  use  of  Saxtou's 
baltcry.  If,  linally,  the  tvtauLutd  cunt-ute  flow  in  mriouB 
direolioni),  tlie  interrnptiomi  follow  cat-h  other  in  rapid  huc- 
Medon,  ae  with  tlie  Volta  indnction-apparatua  with  a  Wag- 
ner luuumer  attached.  Thiu,  under  all  cErcuHutAnci'*,  tlia 
u^atire-eurreiit  oMiIUatton  U  aecarod. 

Of  tlie  action  of  qaieecent  deotriotty  on  the  auinuil  tU- 
8UW  on  tliv  pArt*  or  the  whole  of  the  animal  iKKly  wu  know 
Qotluiig.  Furthermore,  moch  as  has  Wen  said  of  the  cflect 
of  the  electric  teiieion  of  the  atmuiiphoru  on  thu  physical 
condition,  etc.,  there  have  thuK  fikr  Imin  no  oxpcrimcut« 
niadu  whlcli  funiiah  dntA  to  justify  the  UMcrtion  that  tliu 
IVeo  ootutaiil  tenaion  lon^  continued  exerts  a  demoustraljlo 
Ititliieuoo  on  any  animal  |>art  wliatcvcr. 


FOURTH    SECTION. 

THE  ACTION'  OF  THE  ELECTRIC  CUBRENTS  ON  THE  ORGANS  AND 
TISSUES  OF  THE  ANDUL  BODY. 

A.   The  action  of  the  dee^rio  current  on  the  nerves  and 

muscles. 

Lndwig's  Lehrbucb  der  FliyBioIogle,  toL  L,  pp.  102,  *«}.  E.  Da  BoU-Rejmond, 
Untertacbnngeil  iiber  thieriBche  Electridtlt,  toL  L,  pp.  303-4OS — 282,  leq., 
elc  Hfmoira  sur  remploi  de  I'^lectHdt^  ea  Hid.  par  le  Dr.  H,  Vileriua. 
Aiin&tcs  Ac  ]a  Bod^W de  116d. de  Osnd,  vol. uii., pp.  tl6-lSt.  A.F1ok,Die 
HedicitiUche  Fhjeik,  1856,  pp.  437,  »eq.  H.  Wnndt,  Lehrbucb  der  PhTn- 
olo^e  del  HecuKbeti.  Erl«iig«ii,  I86a,  pp.  430,  nq.  R.  Heidenbtyn,  Fby^ 
olo^be  Stadtes,  Berlin,  1866,  Art.  lU.,  p.  55.  Cber  WiederberoteUung 
der  erliMcheneD  Err^Iurkdt  durcb  coDiUnte  galraniscbe  Strume.  C 
Eckhardt  in  Heole'a  nnd  PfenOer's  Zeilscbiilt,  1853,  toL  liL,  pp.  187,  teq. 
Eckhardt,  Beltrag«  lar  Analomie  und  Fbjsioto^e,  Hefl  I.  Gieuen, 
1855,  Art  11.  Ceber  den  Eiiiflu«a  des  consUDtea  galTaniBchen  StnHoes 
auf  die  Erregbarkeit  der  motorischen  Nerren.  E.  Pfluger  la  der  Medicln- 
iscben  Central-Zeituiig  TOm  15.  Hire  and  16.  Jali,  18B6.  Ueber  die  durch 
cotiitaDlo  StrSme  eneugte  Verilndernng  der  motoriBchen  Nerren.  E.  Pfiil- 
ger,  Ceber  dae  HemmiinganerTemjateni  fur  die  perUtaliscben  Beiregangen 
der  Gedinne,  BerUn,  1857.  R.  Remak,  OalTanothenpie  del  Kerrea.  und 
UnskelkrankbGiten,  Berlin,  1858.  E.  FflQgea,  Dnteranchungen  uber  die 
Phjiiologle  des  Eleclrotonui,  Berlin,  18B9.  A.  loa  Bezold,  Untervuchun- 
gcn  fiber  dte  eleetriacbe  Erregong  der  Nerren  and  Uuikeln,  Leipzig,  1851. 
H.  Ziemuen,  die  EiectriciUt  In  der  Hedietn,  III.  Anflage,  1866. 

I.     ACTION   OP  TllB  QUBSEHT  ON   XOTOB  NEBVE8   AND  UUSCLE8. 

If  a  motor  nerve  be  sabjected  to  the  action  of  only  a 
moderately  intense  iNTERMrmNO  cuebent,  there  will  follow, 
in  all  the  mnsdes  supplied  by  this  nerve,  a  series  of  spas- 
modic contractions,  so  tiiat,  if  the  seTersl  dosinge  and  open- 
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ings  of  tbu  dn-oit  follow  one  aaotber  iilowly,  clonic  or  iiitor- 
mitting  spasnu  ensue,  if  they  follow  one  anoUter  rapi(]]y, 
in  ftiioli  manner  tbftt  tlie  new  eontntctiou  bc^init  beforu  the 
]>nKeding  haa  ceasod,  rigid  or  tonio  i<pAjiin  ro«ult«.  If  this 
condition  has  continued  loo  long,  or  if  the  nerve  originally' 
put;».<«(>ed  insulllcieiit  irritiiliility,  iiitemiittiiig  n^pa^ine  will 
oubuci.  Id  tbe  ngoromi  niUAolo  of  a  trog,  in  the  U^'innlng  at 
I«Mt,  tonio  apaems  may  appear,  if  even  there  are  nol  inore 
than  two  fltrokea  in  a  second ;  a  leee  number  prodnoe  clonia 
B|*HMm  from  the  Sr«t. 

The  phenomenon,  tliat  a  miirtclv  contract*  onlv  at  ibe 
closing  and  opening  of  the  circuit,  or  only  at  the  moment 
when  tlie  deneit;  of  tlte  current  increases  from  nooght  to  a 
ocHaln  dt^jprce,  or  dceoondc  again  from  this  degree,  but  not 
between  ihene  two  pointy  when  the  circuit  remains  closed 
and  the  density  remains  unchanged,  finds  its  explanation  in 
the  fact  that  the  contractions  depend  on  the  changing  of  iho 
density  of  tho  cnrrent  witli  the  grMtnt  poaaibia  rapidity. 
For  tJtia  reason  Du  Bois-Iteymond  gave  the  following  as 
the  finl  law  of  the  electrif-irritation  ex]>orimcuts: '  ''It 
It  not  U»e  ahaoluto  gmAe  of  tlie  onrreot  d<»uity  at  each  mo- 
ment to  which  the  motor  nerre^  by  a  contraction  of  its 
uiusclv,  responds,  but  to  tlio  change  that  tnkca  plaee  in  Ute 
grade  of  density  fVom  one  moment  to  another.  Thns  tlie 
power  of  producing  the  contmctians  that  follow  those 
changes  is  increased  the  nion)  rapid  iiiv  changes  are  when 
alike  iu  degree,  or  tiio  greater  thoy  are  in  a  given  length  of 
time." 

If  we  have,  therefore,  a  given  qmmtity  of  electricity, 
and  condact  it  in  a  current  of  nnvai^ing  ]>owcr  tlirough  a 
uumIo,  t]io  inirroni  intensity  remains  the  name  from  the 
closing  of  the  cimnit  to  tlie  opening ;  con>i«qiiGntly,  during 
tJiis  tbie,  uo  contractions  take  place.  Ttie  same  quantity, 
condttdod  In  an  intcrmptod  current,  will  pnxlnoc  tonic  or 
clooic  apMOia,  aooordiqg  as  tliu  interniptions  follow  one  an- 
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other  more  ^r  less  mjiidty.  It  tx,  however,  not  absolutely 
□eceeear}',  in  onli-r  to  produce  Iho  oontmctioiw,  tlial  tho 
curreut  ])ti)<if>iti{i  over  the  nerve  dlionld  be  doBod  or  open, 
Kini'e  l>y  tliia  tneauB  only  t\w  |;n»teBt  osclIUtionfi  of  the  cur- 
rent are  produced;  more  limited  TKriatJons  En  the  intensity 
of  tlio  current  arc  sufficient  for  phy»iolo);ica1  effects :  for  ex- 
ample, if  we  suddenly  incrpa^'  or  decrease  the  inteoaty  of  the 
onrrent,  or  if  wo  enddonly  conduct  away  by  a  closed  drcoit 
a  portion  of  tlie  current  that  patiMs  over  a  nerve,  or  If  we 
conduct,  ai  is  the  case  with  Remak's  "labile"  current*, 
with  the  onrrent  generators  alowly  over  the  eurfiice  of  the 
Itody ;  in  eliort,  if  wo  in  any  way  chmigo  the  r»i«t«QOC,  or 
if  wi>,  by  chemical  irritation,  etc.,  modify  the  nrrangvmcnt 
of  the  nerve  moteculw. 

If  a  niuKle  bo  subjected  to  tho  nction  of  an  intcrmptcd 
cnrrcnt,  only  that  portion  will  contract — cither  cxcbmively 
or  nt  Iea:it  much  more  energetically — that  cointv  in  direct 
contact  with  tho  conductors.  As  a  coii&«jnence,  in  order  to 
trritatc  »  broad  mu«olo  by  direct  action  completely  and 
e^'enly,  we  mni*t,  little  by  little,  bring  tho  oondnctort  into 
contAct  with  all  its  fibres.  The  experiments  of  A.  FIck  * 
have  alfl'i  ilomdngtratinl  that,  if  iin  irritant  rcacbea  a  banilte 
of  muscular  tibrL«  unly  in  u  limited  [lortion  of  its  length,  it 
contracts  only  in  sneli  portion  of  ItH  Icn^^h — the  irritated 
ciindition,  conscfjnently,  diHS  not  extend  ovor  Iho  whole 
longtli  of  the  niiucle— and  that  in  like  tnanttcr,  by  the  ap- 
plication of  tlio  multiplicator  to  a  portion  of  tliu  mould 
not  coiitracti-d,  llic  (juiescent  current  oontinueA  nridiangcd, 
while  tho  contmetcd  portion  idiows  the  negntlvo-curreat 
oaclllatton. 

Dm-bcnnn  ciiTle'l  the  snsceptibility  of  the  mndcleti  to  con- 
tract under  the  direct  action  of  tho  cnrrent  ttfflro-mutoilar 
oontrcuHtity,  in  oontrndlstinotion  to  t)io  Indlruct  ncttoii,  that 
Ea,  tlw  irritation  of  the  nerve,  called  by  Flourcns  niotHdty. 

<  Cptwr  OMmtktr  Rrimtgi  <tor  MualuUbMro  h  KohMbou'ii  t'i>ierMcl>u»> 
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The  |JienoR)ODa  of  the  muscular  contractions  are  accom- 
panied )>y  a  peculiar  Hriientiou.  DttdiCDOO  ch1I«  tho  power 
to  t»xi>».'ri«npc  tliU  inflation,  elMtnhiHutcuiar  »m*ibUity.  It 
liai  not  jet  l>een  deddcd  whetlier  this  eeneibility  is  due  to 
tlta  Bensitivi'  ucrvo-fibrcs  wliich  arc  found  in  all  ni-rvw,  even 
tlis  motor,  or  ulivtlicr  it  i«  duo  to  tlie  ftcniutive  nen'c«  of  the 
tilBUe  Httrronndin^  the  mnscle,  as  Itemak '  ia  iuoliited  to  be- 
lieTo,  or  fiiiall/,  wbcther  tliv  iuu»;lo-nerv€it  tlicuiHclvoA  ]iro- 
dofio  tlio  seuMtioii,  at  Kctduird '  thinks  pnMiblo, 

Tlie  relation  of  the  electro-mnscidar  contractility  and 
Mtuibitity  varin  in  diffvrciit  individualo.  Every  inu«cle,  in 
a  Qoniial  condition,  )M)«>e««ea  a  certain  amount  of  Imtli. 
Sometimes,  however,  tliere  is  a  alight  difference  between  the 
same  muiicloe  of  tho  two  aides  of  tho  body.  In  diM;a»e<l  eou- 
didons,  Iwth,  or  each  iwpArately,  may  more  or  less  completely 
disappear ;  and  thns  tbey  bc«otne  an  important  aid  in  diag- 
nosis   But  this  we  shall  fuliy  consider  in  Section  VIII. 

The  gnidtiul  diflercnt-c  of  the  eU'Ctnt-rnufteulnr  oimtrac- 
tility  and  sensibility  between  the  varions  muficlee  of  the 
aamo  individual  is  caused  partly  by  anatunitcal  rulatiofU— 
for  example,  in  tho  case  of  tlte  prvponderanoo  of  the  flcson* 
<if  the  hand  over  tlie  extensors,  we  require  a  mons  powerful 
current  to  produce  a  contraction  of  tho  extuiuor  di;:^.  com. 
tdan  a  contraction  of  tho  flexor  digt.  com. — partly  by  tlio 
greater  or  leas  abundance  of  the  ecnsitivo  Aliru^  that  arc  dis- 
Irlbuted  to  tlte  motor  nerves,  and  come  in  contact  with  tlto 
oondncton :  anil  partly  by  llic  difTcrence  of  the  re«ifltance 
idfered  by  the  cellular  tissne  covering  the  irritateKl  miuwle ; 
and,  abovv  all,  by  the  tliiiiner  or  thicker  cpidennis.  Thns 
the  mnM'Uii  of  tho  fiuw  are  generally  very  aeiiHttJve,  and 
above  all  tliu  frontalis,  becanse  it  lies  unmediately  on  the 
bone,  antl  conaeqaently,  in  fariidiunfc  it,  the  bono  ia  also 
eleclrizod,  and  thus  a  inionliar  pain  in  the  lH>ne  v.-\l\  be  ex- 
pcrieneutl  together  with  the  pain  in  the  niiucle.     Then  fol- 

■  Ttbtr  mtUmAmiIm  RWclriilniiiii  j^UnuUv  Uiukvlm  Otrlla.  tAU.  p.  IB. 
*nnaiclitig«dtr  ltijiMogladMNorran*r«i(B«,QlcHvn,  IBM,  p.  113. 
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low  the  orbicnlaris  palpebr.,  the  levator  Inbii  8up,  alaique 
nasi ;  then  the  sphincter  oris,  the  levator  atig.  oris,  tlic  qitnd* 
rntns  aud  trinii^laris  tiionti;  And  6nulh%  tho  zy^fomRtici, 
Uiu  initMvtcr,  buocinittor,  etc.  On  tlio  tu-ck,  the  pIut^Hina 
inyoidoa  poeeeaaea  an  tintisnal  d^ree  of  etoctromuKnlarc-on- 
traotiUtj- and  iM.->»niility,  alsu  tlie  etcrao-rleido-mastoideos ; 
oil  tlie  uIIkt  hoiid,  tliu  tuiLwlot  of  the  back  and  abdomen 
are  but  eligbtly  »eii»itive.  The  anterior  miiKclw  of  tlio  foro' 
ann  pori^efu  far  greater  electro-miiBcalar  eontracUlity  and 
Beusibilitj'  than  the  jKxitcrior  miucleo.  Tlio  vxtcnsor  dtgt. 
com.,  exteiwor  carpi  tdn.,  etc.,  po«MM«  a  very  luw  grade. 
Finally,  the  Jensor  fa^cis  latie  and  the  niui^<^1cf  of  tlio  Inner 
portion  of  the  tbigli  are  much  more  suacoptible  than  the 
mttecUa  of  the  outer  and  po^tKnor  portions,  partly  on  ac- 
count of  the  greater  supply  of  »cj)»itive  nerviv  in  the  skin 
and  on  account  of  the  large  qnantity  of  m-nKitivc  librc«  di»- 
triliiite<l  to  the  part  by  the  nervus  obtmratorioB,  partly  on 
account  of  tbo  thinnt-r  opidcrmiH,  and  partly  on  acconnt  of 
the  inoie  sui>erficial  ttituntion — while  the  cloctrie  eurront,  in 
order  to  reach  the  rauscleii  of  the  outer  portion  of  the  tblgl), 
mufit  paas  throogh  a  tliick  epidermic  a  thin  layer,  eom- 
paratirely  ]>oor  in  Hunsitive  norre-tibrc»,  and  a  thick  layer 
of  adipoM  and  cellular  tiseuo. 

The  contraetiona  tliat  ari«e  by  direct  or  indirect  gal- 
vanic action  lire  ncoompAnled  by  a  notable  iucreaee  of 
temjwrature.  M attcucei '  found  that,  by  the  simple  oou- 
traotioiiH  of  the  inuficlca  in  the  frog,  after  tho  circulation 
bad  entirely  ceaticd,  the  temperature  wu  Incroaeed  )**  C. ; 
fflwnaen.  aflcr  a  serica  of  oaretbl  experiments,  concludes  that 
tlie  mvuicI(M;unlnuaionscaiUAd  by  faradic  irritation  of  the  mo- 
tor nervM  i»cr«ij»e  tlie  t«m|>i]rature  in  tlio  eoutractin^  mnscles 
and  in  tlie  »ilcin  of  the  part  oocording  to  the  f^d<.<  nnd  dura- 
tion of  tlin  action,  lie  was  able,  in  a  tiance  of  nineteen 
minute*  (mmi  Experiment  IV.),  during  which  ho  let  tlte  our- 

I  t:<4M  MMk«lc<Mimfil«»— 8«(ml  »u*:  IVoc  at  ikt  Hofal  Sodetf,  lUA. 
ToL  (HL.  Xo.  ti,  la  Vlicbwr'*  Irahtr,  IMT.    Bui  xlL,  I]*a  L,  r  lit. 
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rent  act  ton  minuter,  iiii-Ui<ling  int«.TTU)itioti«,  to  catiM  an 
increase  of  tcmiwrature  of  4.4°  C.  In  the  linU  muiwtw  of  llio 
niiucnlitr  contnc-tiuu,  tlie  mercunr  fell  almost  iuvarinlily 
frwni  0.1°  to  0.5°  C. ;  it  rose,  howovcr,  in  the  tliinl  minute, 
if  the  oontraction  wait  pruiongetl,  and  tJion  i»nttnuLil  iin- 
tfhui]^).  When  the  contractions  were  of  moilKrmto  dumtion, 
aftvr  tlivy  Imd  ondiid,  tkc  morcitry  rose  in  the  Bret  niinnte 
meet  ni|iidly,  but  reached  it»  muximtim  height  at  thu  first 
irritation  alvrava  in  froin  four  to  six  ininnUM;  iit  the  lnt«r 
irritxtioiis,  it  reached  it«  uiaximtun  height  84>uiewhat  sooner. 
The  incruiuH.1  in  tvtnperaturo  wtw  aeoginjittiiiud  hy  uri  Sn- 
creane  in  volume,  which,  when  tlie  extciuurs  won  cuntmottHl 
in  the  foreann,  amounted  to  from  ^  to  1  cm.,  in  the  thtt;li 
to  fruin  1  to  V  cm.  UutdvnhaJti '  has  lately  ohuwu  llutt  the 
Hbo%*v-inontiuue<l  Milking  of  tliu  teinpcnttoru  at  the  b<^in-^ 
ning  of  tho  cuntravtions  lia»  iis  canxo  in  the  inijicrfix-tion 
of  the  ex|ierimeul«,  and  that  the  temperature  iiti mediately 
risee  with  the  appcaimncu  of  totanizatiou,  at  first  elowly,  then 
nioro  rapidly,  l^c  tetanus  a  followed  bj  an  >ncr«iu«  of 
waniith  caused  by  oxidation  which  i^  jiruduced  by  the  niui^ 
colar  coutractionK,  and  Hoems  to  iiromotu  the  circiilation 
in  to  far,  only,  «*  it  niratflhea  material  for  Uie  oxidizing 
prooMS. 


If  a  motor  Qcrro  bo  aubjoctod  to  the  action  of  a  ooitotant 
omnssT  at  the  moment  when  tlie  circuit  U  closed  and  at  the 
moment  it  is  opened,  the  muaole  anppUed  by  thu  nerve 
will  contract ;  oloeiug  contraction — oponlng  eontraulion. 
Unrinft  tlio  time  tlie  eonatant  battery  b  doaed,  an  effect  i» 
cither  not  at  all  or  in  a  much  slighter  dofrroo  noUcLiiibU'. 
Remak*  arrived  at  the  following;  rvniilta:  1.  Tuuinmuwle 
oontractions  may  alto  b»  produced  by  the  conatant  current, 

'  U(<cb4nlKlM  Uunafi,  WtrniaiwniwiGUaiif  and  BUitamMU  M  it*  Hu»> 
kaltUUckfU.    Bb  DtHng  mr  TlxMlr  der  MatlulkiUcb     tdpdg.  I«<H. 
*l^T.,p.  M,  tl  tf. 
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but  it  IB  neceaaaiy  to  conduct  a  powerlU  and  painfal  cnrrent 
over  the  nerve  (from  20  to  50  of  Daniell's  elements).  2.  A 
current  can  cause  nobearable  pain,  without  producing  a 
tonic  contraction,  while  in  another  individual,  or  in  the  same 
individual  at  another  time,  the  same  current  produces 
powerful  coutractione,  and  very  little  or  no  pain.  3.  The 
production  of  the  contractions  was  generally  facilitated  by 
the  sadden  application  of  the  electrodes  to  the  nerve ;  cases 
occurred,  however,  in  which  the  contractions  did  not  begin 
in  the  compass  of  the  nerve  until  the  conductor  was  slowly 
withdrawn  from  the  nerve,  with  which  it  had  been  for  about 
a  minute  in  contact.  The  contractions  continued  as  long  as 
the  conductor  acted  on  the  nerve  by  contact  with  the  skin, 
4.  If  the  contractions  did  not  appear  at  the  first  contact, 
,they  often  did  at  the  second,  after  the  current  had  traversed 
the  nerve  for  a  minute  or  more.  Eemak  called  the  contrac- 
tion produced  by  the  constant  current  in  the  manner  de- 
scribed the  galvano-tonic  contraction,  to  distinguish  it  fix)m 
the  tetanic  or  clonic  contraction,  which  is  produced  by  fre- 
quent induction-shocks,  or  by  the  frequently-interrupted 
constant  current.  With  regard  to  the  explanation  of  these 
phenomena,  according  to  Remak,  the  galvano-tonic  contrac- 
tions, produced  in  the  human  organism  by  the  action  of  the  , 
constant  current  on  a  nerve,  belong  to  the  list  of  the  phenom- 
ena resulting  from  the  vwiations  of  the  current  intensity, 
to  which  Du  Bois's  law  concerning  the  current  oscilla- 
tion, already  given,  is  likewise  applicable.  Remak  ob- 
served that  the  tetanus  did  not  appear,  however  power- 
ful the  current,  unless  the  electrodes  were  connected  with 
the  limbs  by  moist  threads,  or  were  in  direct  contact 
with  the  muscles.  But  if  the  irritability  of  the  mus- 
cular fibres  be  increased,  they  undergo  a  delicate  twitch- 
ing, which  prevents  the  nerve  being  acted  upon  in  a  similar 
manner.  The  bearing  of  the  nerve  will  therefore  be  the 
same  as  when  it  is  alternately  brought  near  to  and  removed 
fiwm  the  most  dense  current,  without  ever  being  entirely 
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witlidmvn  beyond  its  inflacnce,  that  U,  tlie  component  [mrtu 
of  the  iiorve  will,  on  uctcouiit  of  tlio  Tiuialilo  rwi>>taoce  intro- 
daced,  be  subjected  to  tlie  action  of  current*  of  rnriablv  dun- 
Hitr,  KR(1  cono^uantly  tho  masolit^  supplied  by  ther>ii  iiri*vo« 
vriJl  utidcrijo  contraction»,  wbidi  uru  t'lthor  really  tonio,  that 
18,  withoDt  any  apparent  intermptionii,  or  whtcli  are  con- 
cealed from  obeervation  br  the  elcin  uiid  tissue  that  cover 
them.'  B.  Tho  majority  of  pcr«niw,  piirticaliirly  yoanj:, 
mnscnlar  pernons,  ohowed,  nnder  like  circumiitftnce«,  only 
toin'c  contractions  in  the  conipSM  of  the  galTanized  nerve. 
And  further,  in  the  tame  perMn  n  coiitmction  was  olMcrved, 
now  within  the  compiu*  of  tJte  f^Ivaniiced  non'e,  and  now 
within  the  cnmpuis  of  iu  antagoniiit,  on  different  days,  n» 
tlio  result  of  the  eame  operation.  The  inftuonctt  of  the  will 
in  tbeoo  cams  did  not  extend  beyond  prorcntinf;  the  anta^ 
niiilio  contntclions ;  but  then  there  iiaunlly  followed,  on  tlie 
appearance  of  the  cnrrcnt,  tonic  contraction*  in  the  conipusa 
of  those  mtucle*  and  nerves  to  which  the  will  wa«  directed. 
Tlii>>  Mnip^h'  between  tho  Hitagonii>tic  group  of  miumIim  wiu 
not  nnfrefiuently  apparent  when  it  was  qnite  independent 
of  the  will ;  and  it  happuncd  in  dome  inrtancee  ttiat  one  con- 
traction, for  example,  the  fletion,  oeaaed  during  tlie  flow  of 
the  current,  and  [>a»«d  to  tlio  antagonistjo,  that  is,  into  the 
extension,  and  viae  vtrta.  TboM  uitagontntic  galvano-tonic 
contractionft  are  iiaid,  bv  the  name  author,  to  be  reflex  eon- 
tractions,'  which  proceed  from  the  central  or^ane,  in  oonse- 
qncnce  of  tho  irritation  of  tho  toniitivc  nerves,  which  occurs 
when  they  arc  under  eUt'tric  inflnence. 

Tlic  opinion  aW  formerly  prevailed,  with  regard  to  the 
moeoles,  tliat  they  rc«pondc<]  with  contmctions  only  to  the 
oloaing  and  oiwninj;  nf  the  circuit,  Wundl,  Von  Ilezob),  imd 
Fiek  observed,  on  tlie  contrary',  tlint  the  moBcluB  continue 
contracted  w  long  us  the  eorront  passes  tlirongh  them. 
Wnndt,  e4[>i>cialty,  found  Ihitt  when  Iw  killed  animaN  with 
cnnuv — wiiicb,  na  U  well  known,  deetrovB  the  irritability  of 
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ttio  neryes,  but  not  of  tlw  niiwclcs — tlie  convulsive  jerk  at 
the  npening  and  cio^g  diMpiMsured,  wliile  the  condnned 
oonlrnction  remained.  The  intensity  of  the  cnrreiit  that 
neU  on  the  nerve  and  mtucle  oxorte  a  notable  influeuuo  un 
the  extent  and  diaracter  of  the  irritutioii,  nit  well  witli  re- 
gard to  the  rtnult  of  each  closing  and  opening  m  with  re- 
gard to  the  result  of  tlte  continaed  closing  of  tlio  oircuit.  In 
tlie  lir^t  instance,  the  diroctiou  the  constant  current  tntcM 
b  worlbjr  of  notice,  according  ad  it  ist  tnmed  froni  a 
more  central  to  a  more  peripheric  transx'ene  section  (de- 
scending current),  or  from  a  more  peripheric  to  a  mor«  c«n- 
tnil  trauflTOTM  aectiua  (ftjccoding  current).  When  the  cur- 
rent i*  of  mediom  atreng^i,  opening  and  closinf^  contractions 
follow ;  on  the  contrarjr,  when  tJio  current  is  vt>r^-  strung  or 
vonr  weak,  only  one  ooDtriiction  ruiiultji,  and,  indeed,  with  a 
weak  ikscending  current,  only  a  cto!iing  contraction  ;  witli  a 
etrong  ascending  current,  only  an  opening  contraction ;  with 
a  struug  doMeuding  current,  only  a  clooing  contraction. 

The  law  oh«ervud  in  niu«ciilar  c^>ntraction«  lux-ords  per- 
fectly with  the  law  that  governs  nervous  contractions,  when 
the  part  of  t)ie  muscle  directly  irritated  is  separate<l  from 
the  part  idtowing  the  irritation  by  itji  oontrjictionfl.  If,  on 
,  the  contrary,  the  whole  muscle  be  unclottcd  in  thu  circuit,  the 
mntit  energetic  contractions  will  generiOly  be  the  cloning,  to 
which,  when  the  current  is  increased,  the  opening  contrao- 
tioUK  wilt  be  add(.<d.  But,  thu  wurse  tliu  nor\'e  in  ttku  nrnMilu 
jwrforms  it.->  ftmctioiui,  the  more  the  closing  contractions  pre- 
pondornto  over  the  opening  contractions.  So  tar  aa  concerns 
the  cunsoquunco  of  the  cloning,  tlie  weakest  and  strongest 
cum^iit''  have  no  ctTect  on  tlio  motor  uerve^  while  curreiitii 
of  inedimn  intensity  produce  a  series  of  distinct  twitches  or 
a  tetanic  eontmction.  In  the  muscle,  un  the  contntry,  tbo 
oi>ntrn>?tion  tJiiit  continuea  during  the  cloning  iuoreobes  wltlt 
ttu)  intensity  uf  the  cnrrvnt. 

The  irritability  of  thu  nerve  is  of  notalilu  infliteace  in 
the  production  of  iho  oontractionB.    In  this  regard.  Do 
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Boift-fte^'mond,  b,v  vxporiinvntjii^  on  fropv,  arrivod  at  tti« 
following  rwiilte :  1.  ('ontrnction>>  of  nppuviitly  ii]Uftl 
power  appear  with  the  highest  gmde  of  in-itabilitT  at  cuch 
cloeiiig  aiid  uponing  of  the  dceccnding  curroDt,  that  ib,  irom 
the  fpEnal  iiinrruw  toward  the  tnuMile,  or  wiUi  the  n«vcnding 
vnrrctit,  from  the  muHcIe  townnl  tlie  nphial  luarrow.  I 
eajf  apparent,  because  the  energy  of  the  contractiou  makes 
■  gradual  ditttitictton  iuipoesiblc  3.  Witli  a  medium  gnde 
of  irritabiUtv,  on  the  contran".  which  the  fhifi  i>ri}riiiiilly 
p06WS66B  oT  fUHni  aoi]uireii  tiirottjfli  tlie  weakening  of  lite 
irriuibilitj  hjr  the  current  (see  below),  at  the  oloeing  uf 
tlie  dtecending  uanviit,  n  wry  powerful  ootiiniction  ap- 
pears) ;  at  tbo  eloHiag,  a  vcr,v  wc«k  cuutraction,  or  i>erlini)i) 
none  at  all.  Tlie  reverne  takea  place  with  the  ascending 
current — that  is,  at  the  oloeing,  either  a  voiy  wciik  or 
perfui|>«  no  contraction  cnsnos;  at  the  opening,  n  very 
powerAil  contraction.  Thoro  are  nuiny  exoeptionii  to  the 
rule  efttahlished  by  Uittcr'  and  verified  by  Nobili.'  For  iii- 
Btaiice,  we  lionietimcs  see,  when  under  a  steady  action  tlic 
irritability  haa  penetrated  Mill  dcc[ier,  the  diitoonnecting 
contraction  increase  in  relative  strength  to  the  closing  con- 
traction, probably  bceaiiee  tlio  ncr^'e  has,  in  a  nicn«urc,  lo«t 
its  Hiificeptibility  lo  thin  irritation  tty  the  preceding  energetic 
closing  eonlnction»,  while  it  luis  retoiiUKl  ltd  ausocplibility 
for  the  opening  of  the  circuit.  According  to  Loiigct  and 
Mattcucci,'  this  rovenion  of  the  mnnl  phenomena  Inkot 
place  nonnally  in  the  anterior  root*  of  tlie  spinal  nerves  of 
the  dog,  rabbit,  tWig,  cle.  For,  if  we  lot  the  current  net  on 
theae  rootd  inxtead  of  on  the  trunk  of  the  nerve,  after  it  IcavoA 
tho  ouul  of  the  spinal  marrow,  conrruetinn-  follow  at  tlic 
eloaingond  o[K>ning  of  thn  aaceiiding  and  dowendiiig  ci)r> 


■  B««*b^  ikM  alfl  boUaJtRvr  (ItlTuilMWM  •)«•  L«bcMpraiaH  fan  TUcv- 
aUtui  bvfMM.    t<M  KUtaT'*  phr*.-ch«B.  AbkuidhugfD  fai  chroBoki^sbM 

r«i|t«.  uipitic;  taua. 

*  AmwIm  <b  CUnI*  M  njwlqwk  Ma),  iflHS,  k  t\H. 

•  UDm|»M  mrfu*  a«  I'XvtMmit.  eu.,  An  »  8«f  icmbra,  1M4,  L  &lx.,  p.  071. 
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nnt,  ut  fint,  it  U  trii4\  Inter;  however,  tlie  pIiGDomcna  nr- 
nnge  tltetoselvea  invariably  an,  that  a  continued  ooatraction 
foHows  the  clogiiig  of  the  Bficondiug  cum-iit,  uid  a  loM 
diirublv  coittnictioii  follows  th«  opc-iuiij;  uf  tlio  dnceiidiug 
earrent,  while  buth  are  wnntiiig  at  tlie  o]>ening  of  Uie 
asoencliiif:  current  and  nlo^ing  of  the  dcwonding  current. 
Since  the  nerves  lose  their  vitality  from  lli«  wntrc  towunl 
tti«  drcninfvrenix',  it  tnny  Im:  tliiit  the  excitAhility  in  tJtc  an- 
terior root«  uf  tlic  8i>in»l  ncrvc«  decrensca  rapidly  to  a  degree 
where  a  rvturn  of  the  plienomena  occurs,  until  finally,  when 
the  irritability  is  entirely  luet,  no  twitching  at  all  is  ap- 
parent.' 

We  will  now  treat  of  the  law  in  it«  more  specific  ttense, 
to  which  these  twitdiinga  are  Eiubjected ;  that  is,  we  will  an- 
swer the  ({tUMtion  rotative  to  tlio  doaing  atul  ojkning  of  tK» 
circftUj  when  the  current  iti  variuiuly  diri-ctud,  in  relation  to 
the  motor  and  Acnsittve  nerval. 

The  taw  that  applies  here  is  that  uf  Marianini — that  tlie 
dcflcending  currviit,  at  the  cluoiitg,  aAer  the  vWiug,  and  at 
the  openinj^  of  the  eircnit,  caiuci  mora  pain ;  while  the 
aacending  oun«nt,  at  the  cloning  and  opeotng  of  the  circuit, 
eaiuve  greater  contraction.  Remak*  Booceeded,  with  a  cer- 
tain intcnttity  of  cuireut — between  20  and  SO  of  Danielt's 
elemanta — in  producing  only  pain  with  the  deMcndini;  cur- 
rent, and  only  twitching  with  the  awondin^  vurront,  when 
he  avoided  tlio  nerves  of  tlie  skin  running  over  the  biceps 
iuUm-Io.  Witli  a  greater  intciuity  of  current — 40  uIcinL-iil>s 
and  upward — cloeiug  oontractions  were  observed,  not  only 
wbon  tlio  current  ascended,  but  alito  when  it  dcAoended ; 
they  were,  lioveTcr,  more  powerful  when  the  current  flowed 
in  Uie  former  direction.  By  frequently  cbanginj^  the  dins" 
tion  of  the  current,  and  c«pecially  by  raiding  the  action  of 
tho  cwMtODl  currents,  this  diffonmcit  may,  it  U  true,  1)«  rcn- 
dmd  aliuMt  iniperceptihle.     A  rvvereJon  of  tliu  law  of  con* 

•  oniMrt  ud  IUii«r'«  AaMlM  to  Pb^b.  p.  Ut 
'  athMolbaf»pi«,  p.  Itt. 
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traction  ofteu  takes  plooo  in  diAeo^ctl  limb*  in  such  a  oiiuiner, 
that  t)ie  aecending  cnrretit  cauaes  inore  pain,  while  the  de- 
wtindinf;  tnirrurit  oiuhm  niunt  twitL-hiiij;.  T!viiiuk  found 
furllier,  that,  when  we  let  tike  (-uireiit  aot  !u  i<u(;li  manner 
that  one  cmnduutor  is  in  contact  with  -a  point  of  tho  nerve, 
whilu  thi-  'ithtT  i«  ill  contiurt  with  any  portion  uf  tlio  body 
{iinijM>/ar  ilppUcation  of  the  rurretU^  the  pofiitive  vld^tnxtt! 
ia  endowed  villi  nearlj  alt  tlio  functiuns  which  the  desceod- 
inf;  I'niTuiit  dischar^'^S  t^ml  the  negative  eloctrodu  is  endowed 
with  tliH  Ainctionii  of  the  aAcending  CDfrent 

If  we  tnm  now  to  the  changes  in  tlie  irrilabilitj  of  the 
norvo  ill  the  electrotonna,  which  wers  fint  studied  by  Eck- 
Itard,  niid  tlie  errors  of  wboM  aiMertioiu  wore  com-c-tul  hy 
PflUger,  wc  shatt  find  they  o1>ey,  according;  to  tlw  last>Danied 
author,  llie  following  law:  If  a  couotant  current  lie  oon- 
dtuted  over  a  portion  of  a  nerve,  during  its  flow  tlie  irrita- 
bility will  be  altered,  not  only  in  the  intrapolar  portion, 
but  idM  in  any  given  extnpolar  jtortion,  in  either  direction, 
and  it  is  increaAed  within  the  coinpnm  of  the  ne^tive 
el«<;trodc,  the  cathode ;  on  tlio  contrary,  it  is  leaaenod  witlt- 
in  tlte  <-i>iu]MuiM  of  the  puaitivo  olcctrodo,  tho  attode^  Thw 
law  may  be  tlina  expreeaed :  Every  portion  of  a  nerve  in 
tlw  condition  of  tlio  eatelectrotonus  po«aCMe6  an  incroaaed, 
and  every  purlini)  of  iterve  in  the  condiUoii  of  the  andec- 
trotonns  a  diiuiniehMl,  irrilaltility.  Between  the  electrodes 
tlivre  is  a  point  at  which  the  cuti'hx!irutonDS  guea  over  into 
tlw  Kuelectrotontts,  and  at  whirJi  tliv  irritability  roniaiiiH  un- 
ebanged.  The  position  of  this  poiot  depends  ujKin  thu  con- 
atant  current ;  the  lUrungvr  the  corrent,  the  nearer  the 
m-^rittivo  olootrodc.  In  the  extra'polar  portions,. the  irrita- 
bility deoreasea  with  the  withdrawal  t^  tlia  ckKtrodoa,  until 
at  htdt  it  ttiitirely  ceawos. 

Tho  obangOH  in  thx  irridtliility  of  a  nniM.-le  wlien  it  U  in 
thedeetrotonioeoiirlitioii  ditfcr  I'ruin  the  rhaiigtM  that  take 
place  in  a  nerve,  therein  tliat  they,  like  tlte  electrotonio 
ooiidilioti  itaeir,  are  oouflued  to  the  niniicle  over  which  the 
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oDireut  pMMfl.  An  irritAtinn  produced  above  or  below  Iho 
portJot)  of  rauwle  over  wliicb  the  conBtmit  earroiit  [mimm 
iiBfl.  ccHtMoqiHtntl;,  no  infiu«tiov  on  the  degree  of  lite  oon- 
tractinns, 

Rviuiik  hud  alrcadv '  cndcarorod  to  demonBtrate  tlint  tlio 
chanjfw  in  tbc  imtntnlity  of  liualtlij  nnd  diM-aaod  nervta  and 
luoficles  were  plienomeiia  rct^ultiiig  from  (lie  eleclrotODto 
conditjone,  but  he  failed  to  addnce  the  physical  jiroof  of  tho 
oorroctnea*  of  bis  opinioa.  A.  Kulenbiirg*  Hiiccoodod  io 
placing  oerlaiii  BU[)crfi(;inl  motor  iien'eti  (accetnoriits,  niedi- 
antu,  utnaris,  peronfeae)  and  uiiu>dee  (dcltoideits  and  oppo- 
nent poIlioiH)  in  tbo  clectrotonic  cooditiun.  For  example, 
by  brinpn^  into  contact  with  the  N.  aocesfloriuH,  di- 
rectly at  its  entrance  into  the  M,  trapezius,  a  small  button- 
Mhii]>itl  ne|<:ittivo  electrode  of  the  induction  apparaioit,  whoM 
ptisilivu  electrode,  provided  witb  n  broiidor  nurfaee,  waa 
pre«eed  to  tbe  sternum,  and  then  nlmvo  the  negative  electrode 
pBMUig  an  ttBcendiog  or  defending  current — depending  on 
lli*  dsire  to  tMt  the  anelcctrotoniu  or  the  c-atoli^ctrutonaA — 
over  the  N.  aoccworius,  in  tlie  first  ens«  (decweading  extrapo- 
lar  auelectrotonus)  he  waa  able  to  prove  that  tbora  was 
a  DOgativo,  and  in  tho  Rocond  case  (descending  oxtmiiolar 
catelactrotonus)  a  potutive  incnNue  of  tbo  irritability  of 
tbe  portion  of  nerve  lying  beyond  tbe  current.  Tlio  experi* 
uentfl  deii)onHlrale<I,  further,  tlnit  the  imiouut  of  tJio  pusitive 
and  negative  incrcnM,  n*  well  nH  also  tlie  durmliun  of  tbo 
after-ofloct  (eupcclaliy  in  tbe  i^laloctrolonn*),  penorally 
luun'urcd  to  tho  strength  of  the  eurrcut  and  the  duration  of 
cMog. 

With  regard  to  tlio  masolea,  wbon  the  object  wa«  to  do- 
motistrate  the  intrapolar  anclcctrotonu*  and  oateleotrotontu, 
EnlnlHirg  pTx>c«oded  in  aac^wEao  that,  in  examining  tho  an«- 
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lectrotonofi,  he  placed  the  nogatiro  olectrmle  nf  the  indaction 
cnrratit^Kpjilictl  to  the  muwle  tbujlf,  nc«r  tliu  anode,  and  in  ex- 
amininj;  tJie  cateleotrotonos  lie  placed  the  electrode  new  tlw 
catlittde.  Ilorc,  alsti,  tho  poeitivu  increase  with  the  cateleo- 
trotoniu  waa  apparent ;  the  negative  increnM  with  the  ane- 
leotroto&us  leas  bo. 

Not  onlj,  however,  i&  the  irnlaUUty  ohanf^ed,  but  tlio 
POW1ER  TO  ouxsijor  TBK  iKKrTAAiLmr  is  aW  changed,  be- 
iitf;  diminished  in  the  nnflectrtitonic  ha  well  a«  in  the 
catdeetnitoiiif!  portiooB.  Betzold  found  that  tJiiii  decretue 
in  tlie  rapidity  of  tranAinisoion  reaches  its  maximum  near 
tJte  etectrode^,  and  oinlcA  from  tlic»e  ])ninU  tnwnrtl  tho  intra- 
polar  aa  well  as  toward  the  extrapolar  portionis,  bnt  tho  de- 
oreow  extends  farther  on  tho  side  of  the  anode  than  on  the 
■Ide  of  tho  catliodi'.  Another  phenomenon,  also  diMovorcd 
hy  Betxold,  is  connwted  witli  this  decreased  cmiduotivity 
in  the  eleetrotoniu,  that  it  is  lonj^vr  before  the  twitching 
q>peius,  when  tlio  ncr^'if  in  irritateil  by  the  closing  of  chain 
correnta  (■mnt  of  thk  latkst  mRrrA-noK),  than  when  by 
opening  slioclrs.  If  it  is  a  desoondiiig  current,  this  delay  is 
noticeable  with  weak  oorrcnlit  only ;  with  stronger  currents 
the  twitchings  ininiDdiately  appear.  If,  howcv«r,  it  is  an 
ascending  currant,  »o  tliat  tlio  etimolna  ninat  paaa  the  point 
travi«rM?<I  by  the  current  and  the  anelectrotonic  point  before 
tlte  twitoliing  Bpjteare,  tho  moment  of  tho  lalunt  irritation 
vrill  often  be  notioeahle.  Theao  fiuita  can  be  explained  only 
by  admitting— 1.  Tliat  at  every  entrance  of  a  oonatant  cur- 
rent into  the  nerve  a  moment  of  preparation  transpires 
before  the  irritation  appoan,  whicli  prcjiaratory  moment 
grailtinlly  docrvaww  with  the  incrraee  in  the  inlenoity  of  tho 
current ;  and  2.  That  at  each  closing  of  »  constant  current, 
the  irritation  takes  placo  only  at  tho  cathode,  and  the  por- 
tions of  nerve  and  nitiM-le  near  tlio  anodo  are  only  irrirntod, 
if  at  all,  by  the  trnnHtiiiwuon  of  the  irntability  iiidD<.-ed  by 
the  negalivo  pole.  A  delay  in  the  conductivity  takes  plaoo 
in  an  cleetrotooie  mnacle  as  well  m  in  a  nerve,  but  tlte 
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delay  of  the  oonductirily  doee  not  extend  twyoiid  the  eleotro- 
teaiu  portion. 

TiiK  ArTBR-AflTios  OF  THF.  KLBTTBtrtomis  »  manifold.  On 
tlic  oDO  hand  it  consists  in  change  of  irritability,  which  re- 
mains for  a  time  after  tlio  eloctrotonn«  txatct,  aiid  ou  the 
otlier  Iiand  in  an  irritution  that  acc-ompanicM  the  transitioa 
from  the  eleotrotonns  to  liie  nanal  condition.  The  Sret  of 
tliQse  oonditioQii  cousiets,  avourding  to  tlio  ponitiou  of  llic 
electrodcD,  in  an  incrciiscd  irritabilily  (]>otutivo  moditico- 
tion)  or  in  a  diniioiflhed  irritahilily  (negative  modification). 
After  its  disappearance,  the  catelectrotonus  leaves  a  neg- 
ative modification  of  tihort  duration  behind,  which  soon 
giro*  way  to  a  jioeiitit'e  inodilication  of  |p%«tcr  duration, 
vhile  the  anelectrotonns  is  immediately  transformed  into 
a  gradually-inc'reiiAing  poMtivu  moditiiTAtion.  The  second 
afteraction  uf  the  ooDStant  current — the  irritation  with  the 
open  circait — ^ia  caused  by  the  disappearance  of  tlie  anelec* 
trotonus,  and  generally  manifests  Itself  by  an  opening  con- 
traction, but  eomedmCK,  when  the  constant  current  is  of  a 
certain  duration,  hy  an  opening  tetauua.  Ita  sent  is  at  the 
ano<]e.  Those  transverse  sections  of  nerval  or  mu»clee  that 
are  near  the  cathode  arc  plucod  in  an  irritated  condition,  if 
At  all,  only  by  tlie  Iransmiuion  of  the  atimulns  proceuding 
from  tlie  poaitire  pole. 

In  the  mnscle,  this  after-actton,  aa  well  as  the  direct 
action  of  the  elcetrotonus,  \*  confined  to  the  jwrtion  traTerscd 
by  the  current.  The  opening  of  a  constant  current,  that  haa 
]»a«ed  over  a  nitucle  for  n  length  of  time,  is  followed  by  n 
oontiuued  contraction  of  tlio  maMie,  which  relaxoo  very 
Blowly.  By  closing  tlie  mntagonistic  cnrreiit,  ttie  contraction 
is  inereasod ;  by  eloeung  the  currents  tlowing  in  the  same 
direction,  it  is  diiwolvod.  Bctzuld  thinks  ho  is  jtutiAod,  by 
tlie  resnlls  of  hiis  exiierimenls,  in  coming  to  tlie  oonclusion 
that  the  irritating  action  uf  the  galvuiuc  current  is  due  to 
the  cliemical  elTccU  produced  by  the  current  in  the  oonduo- 
ton  over  wLich  it  fiowe,  and  tJiat  the  electric  irritatien  ii 


■OaB<TRAI.'a    LAV. 


69 


nothiug  elue  than  a  certnin  forai  of  etieinit^al  irritatiuii,  wboM 
proceae,  like  the  hyflrogeii-generatiD);  pruooM.  during  tlio 
cloung  of  tlie  curroiit,  a])i>Bara  directly-  only  Ht  the  iiegiUive 
pole. 

WoIiav«aii  additional  aftvr-autioik  in  (ti«  inodifieatioii 
of  tlic  imt!i)>ili(y  o{  the  ntTvtw,  wliicli  iii  pM«liiwil  by  the 
change  in  the  direction  of  th«  current,  liitter,  who  experi- 
uifntod  with  weak  Voltaic  piles,  found  that,  vImmi  w«  lut  a 
fW))('(t  Ihi^h  rentuin  for  fruiu  thirty  niiuutost  to  au  liuiir  in  » 
cloM^l  i-ircuit,  il«  irritability  changes,  llten,  with  ft  descetid- 
iiij^  oorrent,  no  contracCioii  will  foUov  either  the  opening  or 
oloaing  of  the  circuit ;  with  an  af«cnding  current,  on  tlio 
coDtnunr,  llio  contrikvtiunH  incrcasu  in  fitn-n^^th  the  longer  tlic 
oloniiig  ja  continued,  ontil  nt  )a»t  t«tantu  foUuwi  tlie  opening 
of  the  circuit.  According  to  Volta,  who  ox]>priinented  with 
a  mom  powerful  npp^nitus,  both  directions  of  tlic  current  iire 
deiiroMing  in  tlioir  ofTucta;  tlie  nerve,  oonuqaently,  no  mat- 
ter what  the  direction  of  the  constant  current  i»,  remains  tuo- 
tionletA.  Bnt,  if  wu  now  change  the  direction  of  llio  curreut, 
[iio  that,  for  cxntnplu,  tlio  ticrve  i»  trai-eTBod  by  on  aitcending 
insteiul  of  a  deeoendiiig  current,  it  will  l>o  found  to  l)e  again 
irritable  (Vuluic  change).  According  to  him,  therefore,  tiiu 
ascending  aa  well  at  Uie  dcMseudlng  onnxuit  wouki  t!hauge 
the  irritability  of  the  nerve  in  eiidi  wise,  that  it  rendera 
the  nerve  inbeiittitive  to  thu  stininliH  of  tlie  direction  of  its 
own  cnrront,  and  winNilivo  to  tlio  antagonistic  current  J. 
Rosenthal '  Iiaa  given  the  iiubjr<-t  a  thorongii  exaininntion, 
and  has  eacoeeded  in  bringing  all  the  facts  relative  to  it  tin- 
der tlie  following  law :  '*  Every  oonMant  current  that  for  a 
lengtli  of  tinio  pawe*  <iV4>r  a  mntur  nervo  place*  it  in  a  con- 
dition iu  which  the  irritability  is  increased  for  tlie  opening 
of  tlie  approodiing  cnrront  and  tlio  oloeiog  of  tli«  antago- 
nist ;  on  tlio  oontntry,  it  i*  diitiiniKlicil  fitr  the  closing  of  the 
fonnur  and  tlie  ojtening  of  the  latter." 

>  MoiuubnWhl  -br  KOolgL  Prtm*.  Atwttnlo  4m  Wlwiantafan  lu  Bw- 
Ita,  Doc  lUI,  p.  «a 
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A  furtlicr  Hction  of  tlic  constant  current  on  tlio  nnuolea 
onnftLitR  in  tlie  reC'itAblialiiitg  of  their  extinct  irritubJlit^, 
Heicioiihayn  was  tlie  tint  to  discover '  tbat  a  niusole,  that 
hy  fiitigiiu  or  iiinltn-atinvnt  of  nnv  kind — prot-ided  its  vi- 
tality linit  not  been  entirely  cle«tmye<cl — biu  lout  it*  irritA* 
bility,  will  recover  it,  if  iJie  muscle  be  snlyeciwl  for  rliirty 
Kccoutls  or  more  to  the  nction  of  a  eutlicienlly  i>t>werrul 
(iMy  Urom  twonty-Hvo  of  DanicHV  clenKtnte)  ounetniit  car- 
rent.  Tito  two  (tirecti'>nA,  however,  are  notably  nnlike. 
The  cleM^eiiding  curront  is  weaker  in  its  action,  and  loses  its 
powers  Aoonvr,  than  tbo  a«cciiding.  If  tlio  irritability  of  n 
mti«<-lc  liiui  lieen  «■(!«(  nl)li*lio<l  by  a  eoni>lant  current  in  lhi« 
manner,  the  electrical  Mimiiliis  has  a  peculiar  eifect  on  it. 
Thus,  if  a  eoiietant  current  ha£  \>ut»ed  over  a  non-irritable 
mtuclc  for  n  lun^h  of  time  in  a  ci-rtuiii  direction,  a  contrac- 
tion can  Iw  obtained,  under  the  inotit  favorable  circiini* 
etances,  by  opening  this  current  or  closing  itti  antagonist. 
If,  alfio,  for  exainplc.  llio  aMendin^;  cumont  bo  u^ed  to  re- 
(tftabliidt  the  conductivity,  contractiuus  will  be  obtained, 
under  tlie  most  favorable  circui)ifltance«,  by  opening  tho 
aecundiiig  or  closing  the  descending  current.  Wliat  Ileiden- 
liayn  >ii  thie  niuiiicr  dcmoDitratod  on  frogs,  Rcniak  observed 
on  the  living  person.  At  a  rcenlt  of  hi«  exficrfmente,  lie 
arrives  at  the  fullowing  concliLiions:  a.  Tho  constant  mr- 
rent  increasca  the  irritability  iu  the  iientitivc  ait  well  lu  in 
tlra  motor  non'cs.  h.  It  inercAMH  tbo  jK>wer  of  a  nitiHcIe 
pnxbiced  by  the  inflnenco  of  an  induction  ciirrunt.  If,  for 
cxitm])le,  wu  hare  ti-^tcd  the  conlnu-tiltty  of  a  inum-le  (lira 
bic*I«i,  for  inHtancp)  by  ui«an»  of  a  weak  extra-<-nrr«nt  ooiv- 
ducted  over  tiie  nerve,  and  have  found  it  to  Imj  feeble,  and 
tlwn  cionduct  a  (instant  current  of  fW>ni  20  to  Sft  eU-nienta, 
for  from  IS  to  60  Moonda,  over  tho  nerve  and  mii>>cK  the 
e(|iuilly-iiilrn«e  indnction  cnrreiit  will  now  l»e  able  to  effect 
u  votuplt-tu  elevation  of  tlic  uj>|ii-r  arm.  Fick  *  contends 
tliat  iiimilar  vxpcriuicntii  on  liiinM'lf  produced  negative  re- 
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eitlte,  and  te,  thoreforc,  of  opiiiiou  tliat  tlio  niviulixinf;  of  ui 
exliaiwUid  niii»clu  on  tho  liviiij;  «uljjix-t,  bv  tliv  uao  of  tlie 
constant  current,  ildi  re<;oRin)«n<le<l  b^'  Hcidenlisyn,  in  bartlly 
]>o^iblc-.  Tho  resnlt  of  my  own  obMnntions  iiicliniM  me 
til  [(cinak's  opinion.  E^iMwially  in  a  cUMi  of  coiigvnita) 
facial  |iara]yi<i«  of  tbe  rigbt  ^i(]e  in  a  younj;;  man  of  twentj' 
four,  tbe  rwuitive  power  for  tho  intprmining  curront  was 
nlwnyi^  iiicrvaM.t!,  allvr  subjc<ctin{;  tliu  frontftbs  for  30  or  40 
«ec4Mide  to  tti«  action  of  a  ootutant  current  of  fWini  13  to 
16  dometits.  Tlie  palioot  atao  swertn]  tliat  Ute  feeling  of 
Oontractiun  was  inucb  i^tron^-r  tban  bofore.  In  like  man- 
ner, by  moans  of  an  int«D»«  cunvnt,  1  voa  i^nablcd,  iu  mv- 
eral  canec>  of  lead  paralytiiti,  to  increase  the  reaction  of  the 
oxtenacws  again^  the  induced  carrent.  Remak,  at  the 
satDO  time,  ob««rTcd '  that  the  irritability  of  the  mu»clt« 
and  ncrrea  for  inilucod  ourrento,  nntl  for  the  entrance  and 
exit  of  constant  currents,  bo  far  aa  we  can  juilgp,  as  a  rnle, 
in  wioal ;  that  tbvro  arc  casM,  however,  in  bvaltby,  and, 
uf  <-our«e,  more  fVvqucntly  in  diMuMMl,  limlMS  where  the 
irritability  for  one  or  the  other  current  id  greater.  After 
Itiiicrlucbvr,  Schulz,  Uvyor,  and  Ziuau*va  had  pnbli^ied 
a  aeries  of  cmsea — all  of  thein  of  fticinl  parnlyiii^ — wliJcIi 
^vo  m  their  raeult,  thnt  in  completely  paraljrzod  mus- 
cIm  and  ncrvm  tlie  irritability  for  tho  conHtatit  current  U 
Aonictinies  not  only  Aiutlained,  but  even  increased,  while 
the  irritid>ility  for  the  interrupted  current  entirely  cewes ; 
and  afUir  mncb  labor  had  l>oan  expended  in  vain  vndearon 
to  explain  tlieae  phenomena  uUsfiietorily,  Xeuiniinn  in- 
atiluted  a  series  of  experiments  on  an  appropriate  ca^ 
of  facial  juiralyu^*  lu  order  to  tt«t  pli^fsically  tho  ditfcrcn- 
tial  action  of  tlie  iit<liic«il  and  conotaiit  current*,  which 
ptxtrcd  that  a  momentary  duration  of  the  constant  current 
produoea  tbo  irriluting  effects  on  paralysed  mu^'les  and 
nvrvvfl,  white  tbwo  efiocto  cannot  be  obtained  by  indncod 
ourrentA  of  momentary  duration.  BrElcknerV  eApcrinionta 
■  £.  A,  I*.  M.  *  DeatM-bs  Kltna,  1S«1,  No.  4. 
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on  several  patients  aifeoted  with  parulveu  with  fatty  i]e- 
genontioii  and  atrophv,'  and  ZIein««iai'H  ob««rviitlnitii  od 
purnlyit  of  llic  nerves  of  th©  arm,'  prove  tlie  oorrectiieM 
of  XeniDBnnV  views. 

In  conclnidon,  we  must  ep«ak  of  the  eo-i«]l«l  pnrah'zini; 
action  of  the  cotixinnt  ciirrcn(,  Vatoritine*  wwi  the  fir^t  to 
asfiert  that  the  constant  current,  so  long  as  it  travet^es  a 
]>ortion  of  nerve  with  a  given  intemtity,  render*  it  incapable 
of  tntn-imitliri;;  miitmotioit-pn^idiicin^  atlmiihiH.  Matteuccl 
attainct)  similar  rcauliii  hy  &  different  serios  of  experiments, 
and  consequently  recommended  the  application  of  the  oon- 
tinnod  cnrrvnl  n*  a  rcniecly  fur  tetAtiun.  lie  tetHtiixwl  fmg* 
with  strychnia,  and  then  subjected  tltem  to  the  aetion  of  n 
direct  continued  current.  The  frogx  died  without  any  of 
the  UKUwl  convuUionit  that  oocompany  death  c»nt«d  by 
strydinia.  I^ter,  Ei^kliard '  made  some  e3q)eriments  to 
discover  the  effect  of  the  electrical  stimulus  on  tlie  nerves 
of  the  muscles,  wlien  a  part  uf  the  nerve  is  eubjoctcil  to 
the  action  of  a  continued  current,  and  fuitnd  that  in  thi« 
cose  oontractjona  foltowc«l  neitlier  tlie  meclianieal  nor 
chemical  irritation,  nor  even  the  stimulus  of  thu  inter- 
niptot  current.  In  oilier  word.t,  the  nerve  is  paralyze*)  no 
long  as  any  portion  of  it  is  snbjeeted  to  the  action  of  a  ooO' 
tinned  ctirrL'nt.  The  following  peculiarities  resulted  from  the 
application  uf  the  interrupted  ctim-nt  an  an  irritant :  1.  The 
relation  botween  the  intensity  of  the  interrupted  and  eon> 
slant  cnrrents  in  not  nnimportant.  If  the  latter  should 
nentrulize  the  action  of  the  former,  it  mu£>t  not  sink  bclnw 
a  ceruiti  <l(!$:ree.  3.  The  paralyzing  effect  of  the  constant 
current  i*  more  np]>arent  when  it  is  placed  Iwtwwn  the 
muscle  and  the  irritating  buttery  limn  l>etween  tlie  irritating 
battery  and  free  end  of  the  nerve.    S.  The  ascending  direo- 

*  DtiUMbt  KBnlk,  IWIB,  Ko.  au. 

*  nMUfeUSI  In  <lcr  M»dkls.  M  (d,  1M4,  ^  M.  ft  Nf..  iwl  pp.  TS-M 
■  LdtriHuh  <!<»  rhnloln^  dM  HcMtbM,  vol  &.,  ««i  IL,  p.  «»»,  1MB, 
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Hon  of  the  current  in  tli«  coiiMtHnt  circuit  nuiitrallas  more 
jiowerful  irrilsting  ciuTi>ntB  thnn  tliu  descending.  Fmni 
Hic^e  facid  Eckhuxl  came  to  the  following  condasionn : 
Every  iniiM.-uUr  conlriiction  to  t>c  cxpotrtod  under  the  infln- 
eocc  of  niiy  trritotinn  wliatever  can  bo  AvoidL*d  bv  iiiuHne  uf 
■  constant  cnrrent,  and  every  tetauu-t  already  existing  iiiiiy 
in  like  manner  }»  rcmovwl.  An  additional  series  of  esperi- 
menttf  led  Kcltlianl,'  in  i>iurtial  contra«liction  to  the  aboTe 
MatonicntKs  to  the  following  r^altt>:  ].  If  a  coiiHtant  cur* 
r«nt  flows  upward  in  a  motor  nerve,  lU  irritability  i»  de- 
creased uhiKt  till-  inlliictice  of  every  form  of  irritation,  no 
matter  itt  wlint  p<jint  of  th«  nerve  it  ii>  applied.  3.  Rut,  if 
the  enrreiit  c1c««iii)b,  a  decrease  of  irritability  n*ill  take 
plaoo  in  and  above  the  gitlTNi!z«d  portion  only ;  on  the  con- 
trarj',  the  irritability  of  the  portion  below  tlie  negative  clec- 
trodo  will  l>e  incrMised.  Pfluger  has  oliown  that  not  only 
tlifioe  contradict  ionr>,  but  also  the  errors  in  the  Wt  tn'o  ae- 
wrtiona  of  Eckhard,  were  due  mainly  to  tlie  fact  that  he  did 
not  o<>n*lder  the  great  dependency  of  the  phenomena,  in 
dMse  caBSSi  or^  the  int4^iiMty  of  the  constant  current.  In 
comddwmtion  of  tliiii  fact,  the  above-named  rt^ult^,  aceord- 
jng  to  Pfldger,' should  be  expreesed  as  follows:  1.  \Vlien 
wc  irritate  a  motor  nerve  above  a  c«m«latit  ascending  cur- 
rent wliow  intensity  doea  not  pam  a  certain  grade,  the  eon- 
Irartiona  are  not  weakened,  aa  Eckliard  snppowd,  but  the 
reverse  is  true  of  the  dvMHMiding  citrreiit  of  like  intensity, 
witon  the  irrittition  takai  place  above  it.  It  U  only  when 
til©  tutviiMly  of  the  current  pasAea  a  certain  degrw,  that  re- 
Bulta  are  rererae^l.  3.  The  other  etalement  of  Kckhard,  that 
witli  the  ascending  eouMant  ctirrvnt  tlio  irritability  of  tlie 
nerve  at  every  jmint  i#  dceren-'-e*!,  in  aW  in  the  main  incor- 
rect. If,  for  example,  tlie  current  does  not  pasa  a  certain  de- 
groa,  tba  omtmctiotw  prodiin'd  by  irritating  a  portion  ot  the 
nerve  above  the  portion  reached  by  the  eoimttrnt  enrrcot  are 

■  Mirip  rar  liut.  riijdol.,  lasa,  /.  t. 

*  UfflMr  dM  PoMnnapntrrwi  iymcw.  «lc.,  /.  *.,  p.  a. 
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by  no  mennA  wcHkened— ^n  the  conlrarY,tlie}'«radiigulftrljr 
strengtlicued.  But  if  the  current  paeae^  a  certain  intensity, 
ihiiu  tlio  cuiitnirj-  iri  true,  tkut  it,  Uio  coutrKotiou»  aro 
weukcJivU. 


Directly  conneetfld  witJi  tbo  cliangne  that  tro  productd 
in  the  nerve  and  miiAcle  by  the  electrotontu  are  tltoio 
change  of  irritability  wliicli  are  occasioned  hy  the  irrita- 
tion itKcir,  iks  well  01^  by  a  variety  of  other  itiflnciioi')',  tein- 
{wnluro,  etc—considerations  whidi,  on  aoMJunt  of  their 
practical  importance,  we  should  not  fail  to  notice  in  this 
(XMinection : 

1,  By  tlie  irritation  it«e1f  Mimotitnc*  an  incrwute  aud  kouio- 
timea  a  deerea^  of  irritability  will  be  produced.  The  fint  is 
observvd  when  the  etiiuulauto  follow  one  anotJter  with  mod- 
erelo  rapidity,  neither  too  cjuiekly  nor  too  slowly,  and  do 
not  [tMMi  a  certain  duration  and  intensity.  If  the  HttimtlantA 
follow  too  rapidly,  if  they  are  too  violent  or  too  durable,  a 
docroue  of  irritability  will  be  quickly  noticeable.  The  tu- 
crcaHO  of  the  irritability  by  the  Irritation  can,  according  to 
Wundt's  obeenration^  be  6o  considerable,  tliat,  for  example, 
an  induction  shock,  that  at  first  only  »tilU  a  weak  twitching, 
finally  pruductan  a  forcible  and  durable  tetanai*.  Wundt 
found  alxo  that,  by  tlie  ti^  of  induction  aliocka  of  short  dura- 
tion, a  differeiiov  existed,  depending  on  the  direction  of  the 
latter.  I>emx;ndiiif'  induction  shocks  [>n>vc<l  nnich  more  effbo- 
Uve  tlian  atiicendiiig,  probably  l>ecau«e  in  the  latter  caao  the 
irritation  at  the  cathode  muat  pa^s  the  anolcctrotonio  inter- 
ception before  reaching  the  niutclc,  while  with  the  dciH'end- 
ing  current  the  irritation  it  produced  on  the  side  toward  the 
miucle.  Hence  it  is  tliat  an  increase  of  irritability  pro- 
dnoed  by  a  descending  induction  current  i«  increasi'd  by  a 
ooiutaut  cnrront  flowing  in  tlie  »ame  direction,  and,  on  the 
oontnry,  decrea»ed  by  a  constant  current  flowing  in  tlie 
ountnuy  direction.    The  decrease  in  irritability  cnuMid  by 
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Irritation  or  &Ugiio  is  observed  oepociallj  wb«ti  tlio  ^limii- 
Uats  follow  uno  Miotli«r  rnpidly  or  «ra  too  inteiutc.  Tliua, 
frequent  interruptioiiA  of  the  ourrent  of  a  powpffnl  batlor^-, 
lis  TTc'll  X8  tlio  individual  ttbockfi  of  a  powerful  induction 
viirrviit,  li&x-o  but  liltle  iufliicnoo.  So  we  mil*,  furtbcr,  not 
uufmiiieutly,  in  pathological  oonditions  in  wtiich  a  jtoworful 
induction  current  i^  neoessarr  to  produce  muscular  contmc- 
tion,  tbal  nftvr  it  tinio  it  failii  to  prodttou  any  coutraetioa 
wbntever.  Further,  the  conlractton,  when  the  individual 
twitcliingii  liavc  bccume  revived  into  a  continued  (tctuuic) 
oontraction,  dcorcasee,  at  fint  rapidly,  and  lalor  more  and 
mora  iiluwly.  If  ft  miuela  liu  boao  ooDtructo<l  for  a  vliurt 
time  only,  its  own  inherent  current — whicli,  by  the  dinun- 
L«bod  doriation  of  the  galranometer  a«edle,  ba^  ludicalod  n 
vhatigt-  in  itM  molecular  condition — by  tlio  immudiatc  n-tnm 
of  tho  needle  to  it*  original  poiiitioti,  indicatoi*  the  iindiinin- 
i&hed  gtrengtli  of  the  muscalar  current;  if,  however,  the 
muHiular  coutraction  has  bcvii  of  lunger  duration,  the  nccdlo 
will  lako  more  time  to  return  to  it«  oripnal  pi)«ition. 
Brown-Sc-qnard's  experimenta  on  the  enervating  cffecU  of 
tlto  eloirlric  current  are  higlily  intcrofiting  to  tbe  student  of 
tlieM  phenomena.'  He  Auhjoctod  the  hind-leg  «>f  a  ntbbic 
to  the  action  of  a  powerliil  magneto-electric  current,  and 
tlien  killctl  the  animal.  Two  and  a  half  bounf  ancrward, 
tlio  electrizeil  limb  waH  found  to  have  stiffened,  while  the 
other  hind-h^  waa  etill  lini))er ;  two  hours  lat«r,  tbe  rigidity 
of  tho  faradized  limb  began  to  dscreaMr,  while  it  jii»t  began 
in  the  limb  tliat  wa«  not  fiiradiwd.  A  week  later,  tho 
former  waa  in  a  state  of  deoompoeition,  while  the  latter  was 
ulill  rigid.  He  tlien  took  anotLor  rabbit,  cut  off  boUi  for»- 
Icgs  and  iinbjectod  one  of  tliem  to  tbo  action  of  an  oloctrio 
vnrrent.  Tbe  mu^ular  irritability  doereaaed  slowly,  tmtil, 
at  tho  expiration  of  ten  niinntc^  it  had  «»  lar  diiuippoared, 
that  rigiility  iMTgan  to  Iw  u])pianint.  The  other  oxlremity 
WBfl  still  irritable.     In  half  an  honr,  tlie  rigidity  uf  tho  fara- 

■  (tu.  MM.  lU  UrtM.  IM»,  pp.  Ml  ud  999. 
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dited  linili  began  to  <Iecr«we,  while  it  wiu  fire  lioum  beforo 
there  was  anv  appciiranco  of  rljndity  in  tbe  other.  In  a  eor- 
responding  maunvr,  (Iccoiiipo^ition  had  itiadu  coneiderabte 
prOgrOM  in  OQO  exlreiiiitv,  vrhikt  tlic  other  wit«  ctill  rigid. 

S.  Tho  irritability  is  preferred  by  the  connection  of  the 
nerve  with  the  hruiii  and  i-pinni  tiiiirniw.  In  the  U^nng  aut- 
ttul,  ft  portion  nf  nurvo  fcpiintttij  from  the  bmtn  or  ^pinlll 
marrow  change*  its  micro«opic  clinracter  alter  five  or  six 
(lajs,  and  baj*  then  entirely  h<st  its  irritability.  The  mnsolM 
retain  thvir  irritnbility  lonp.T.  In  rufunitoc  to  tJieeo  phfr 
ttomvna,  Vidli  vas.  the  tint  to  anetert '  that  t]ie  vitidity  of  the 
motor  nerriM  wa«  more  in  their  mmifii-ntions  than  in  their 
nrigimi.  In  i»ino  ensee,  where  the  irHlution  of  u  portion  of 
non'c  iiituntv<l  near  tho  origin  failed  to  prodnce  ntnwiilar 
oontrnctions,  they  foUowed  the  iiritation  of  a  portion  of  the 
suuio  nCTvo  lying  nwir  tho  ]icriphi.Ty.  Nysti'iiV  law,  accord- 
ing to  which  tlic  rigidity  of  death  proceeils  from  the  porlionn 
nearer  the  brain  tnwanl  the  more  dii>tant.  in  the  axil  of  tho 
brain  and  Fpinal  marrow  fntni  abovo  downwartl,  tn  every 
nerve  fhitn  its  origin  toward  iU  ramifications  in  tlic  rauflrle*, 
U  a  strong  argument  in  faror  of  the  oorrectnofls  of  Valli's 
theory,  Matteueci  and  Longct '  tell  ns  that  thoy  hnvo  ob- 
eervcd  directly  oppoKito  phenomena  In  experimenting  on 
the  wnoitivc  nerves,  which  Ioho  their  vitality  lirAt  in  their 
ramiAcatiunt)  iu  the  gkin,  and  last  at  their  origin  in  the  brain 
aod  ftpinal  nnirrow,  and  conMqnently  the  imrtioni)  nearest 
thf  niTWini-  (x-ntrp*  retain  their  irritability  longer  than  tboae 
near  the  [jcriphery.  These  expcrinii-nts  wilh  the  seadtivo 
ncms,  ou  aeconnt  of  the  difficitltten  attending  them,  hare 
not,  HA  yet,  1>een  verified.  Ritter  liionght  ho  had  ahvo  dis- 
oororod  that  tliu  irritability  of  thu  Hexon  wm  muvh  low 
t]iati  that  of  the  exten«or«;  yet  tlie  difTerenco  InHween  the 
two  oouaistt  only  In  tlin  fact  that  tlie  flexors  (utotit-r  ceaM  to 
rMct  andor  the  influence  of  tho  ole<?tnc  btiumlus  than  Iha 

>  Km  Da  RoU-Rv^vMiid,  I.  e.,  ««L  L,  pp.  ISS-IU. 
•  iKk.  Ota.  d*  Hid,  IMT. 
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exteoeore,  mbH  tro  the  fitst  to  undergo  <)ocMnpofiition,  per- 
luipft  tweuiM  the  former  »re  in  connection  with  a  liIghi'T 
point  of  the  fpinnl  marrow  than  tho  latt«r. 

3.  Interruption  of  tI>o  circiiktioiv  nlso  woakeiis  tlie  irrita- 
bility. If  wo  Bcp«mtc  the  lower  fW>n»  tlie  ii|>per  jwrtion  of 
K  firog  in  i*ncli  a  manner  that  they  are  connecter!  Iiy  tlio 
nerve  only,  the  irritability  ncvertltolww  oontinnoa  for  eevoral 
clays,  nltliougii  the  iierrea  of  part*  well  NppUod  with  blood 
retain  their  irritaWlity  Int^ter  than  those  of  par1«  poorly 
euppliod.  Kilian'  fttand  that  if  wc  open  a  l>lood-vo<<«cl  of 
one  \ef;  of  a  fn>^,  jn«t  killed^  and  extract  tlte  blood,  white  in 
tlie  otJiGT  le([  the  hlo4Kl  ta  retained,  and  then  irritate  the 
nerves  of  both  oxtJcniitics  until  no  more  contractions  cnsiio, 
the  norvce  of  tlie  Umb  retaining  ila  blood  will  wmn  recoror 
M  that  renewed  irritation  ivill  reproduce  the  contrnetious 
while  the  nervw  of  the  other  (bloodloat)  Irorii  will  Imvo  eu- 
tirelj  lo«t  their  suMeptibility  to  electric  irritation.  Brown- 
S^qusrd '  tiei)  t)ie  aorta  of  a  rabbit,  above  the  ateriie  ronalcs, 
uhI  tlie  muscles  of  the  lund  lege  a  few  liour«  afterward 
oe«sed  to  contract  in  rospotwe  to  eleetricil  irritation.  AVlicn 
lis  loosened  the  ligatnre,  however,  tlie  muscalar  irritability 
returned. 

4.  ItrniHea,  lacerations.  preMore,  too  high  or  too  low  tent- 
peratnre,  notable  derangcniont  of  ncrvotii^  nutrition,  in  eliort, 
every  thinf;  Uiat  ehangw  the  ticrvc  cluunicntly,  ikcroaMH  the 
irritability.  As  for  the  inflnenee  of  tlte  temperature,  Eck- 
liard  fonnd  that  the  iiorrw  of  a  fro};  in  water  of  D"  Rl^*anninr 
liocame  inMuuiblo  in  46  nccond'S  and  in  water  from  —3"  vt 
—i"  tiny  beoome  immediately  inf»ensible.  At  +30'  Tl. 
tliL'ir  RitftfcpHbilitr  to  irritation  i-tmlinucd  from  1^  to  15 
•econdu,  imd  at  from  +W*  to  +flO*  It.  tlie  »u«<'Ci>tilulity 
was  only  momentary.     Roeentlial*  fonnd  that  the  motor 

■  Tfmirlie  Bt*>f*  ttnillMtl«a  4«r  X«m»— ErT«vlNirhdt  nftcb  doa  Todii 
OlcMvii.  INS? 

•  0*1.  HU..  IH51.  Ka  IT. 

*  Cibrt  i\m  BnCoM  tiob«r#r  T«nip«M«rfnida  auf  ^Mweichii  Ncrrcn, 
MMu  tn  dM  Moilo.  CWttMLZ«its«.  I«M,  Ka.  Mw 
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uorvwi  loM  tlieir  BetuibiUty  at  about  +70°  C,  and  tlist 
Uiey  rclaiii  it  for  a  tiiiio  at  a  lower  tomporature,  for  ex- 
ample, at  +60",  about  4  or  5  (tuconds;  at  +&n°,  about  10 
seoonde;  at  +40%  more  tlian  10  minute;^  et«.,  that  ia,  mudi 
lun^r  than  Evkluird  fitutoe.  On  Uio  contrary,  tbo  bigbur  tbo 
temperature,  provided  it  dom  not  pass  n  certain  limit,  tbc 
greater  the  irritability.  Tbua  Scltelake'  found,  in  ox]>eri- 
mcntinf;  witlt  tlio  nerve  of  a  rrog,tbat  an  irriution  tliat  waa 
inauffimut  to  overcome  a  eontractioii  iit  ir>'  ('.,  vtba  ijuite 
sufiloieiit  lit  XS"  C.  An  elevation  to  36"  C.  caused  a  suddvu 
tocreMe,  and  tlieu  a  uontEnned  deorewe  uf  the  irritubilitj. 
Important  dtsturliaucea  of  nutrition  supervening,  the  nerve- 
fibrxM — tbo  oily  inattcr  of  which  has  ooogulatod — tie  lonjrer 
react  nnder  electric  irritation.  A  oertain  deoempofiition 
takea  place  >ii  tbo  muDuulur  fibres  of  long-paralyzed  limba. 
Tliey  appear  paler  uud  totler,  low  tlieir  contractility,  but 
prceerve  tbeir  transverse  librea.  In  tlieee  eaaea  better  nutri- 
tion may  ro^tore  tlie  (contractility.  If,  however,  tbo  niuptcular 
fibreft  have  def^nermtod  into  fjit  or  cellular  tlMue,  tlio  irrita- 
bility ia  liopelewly  lost. 


tL      TUB    EtTBCT  OF  THE    ELECTRIC    Ct)BRE»T   OX    TUK    KKXTBa 
OP  emSB  AKD  TOE  SENSOKY    KHItVin. 


Whilu  on  tbo  irritation  of  the  motonj  uurrut  tlie  reiulting 
phenotnoiia  are  incrcawd  through  tliu  Uuctoatiou  of  the  oar- 
rent,  it  ia  otherwise  with  tlte  tipeeial  nerves  of  mnso  and  tlie 
MiMory  »erv<.>«.  It  is  true  tliut  their  activity  ti  hoightonod 
tluroDgli  tliu  fluctuation  of  tlio  currontV  intensity,  bnt  thb 
ftbo  lako»  place  when  tliere  in  a  graduul  loe^ening  of  Uie 
irritation,  uvun  during  the  clutnroof  the  drcuit.  In  other 
rutpecta  Uic  I'oiii'ory  nerri»  bdtai'o  tu  the   mntnry  —  only, 

>  U<b«r  ilto  VA*iKlanii«ai  dw  BrngbukcU  <hirtA  Wknno.    UttiWlMts, 
I  HA. 
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sineo,  on  ttio  otJier  huml,  thv  cQatrnl  norve-cod  lice  nearer 
to  tbe  nrgan  pemeiving  tlie  tteoMtlon  tliou  tlto  |)«ri[>UcraI 
end,  the  law  of  l)iv  electrioal  aensations  aaautiica  an  opiio«ite 
ox|»rc«)don  to  tlio  Inw  of  oontrKction,  i.  o.,  hy  a  (leevonding 
weak  cnmtit  tliere  i»  only  •  aenMitloii  ou  cloving  tlin  circuit ; 
by  ft  deeoendiiig  strung  cnrreiit  therv  is  ooly  a  BCHftation  on 
opening  the  circuit;  while,  on  th«  ouiitrary,  hv  an  BMeading 
current,  tjie  »«nAation  on  clo«ung  tlie  dnniit  in«rea«e»  witli 
tbv  fitrciifirtli  of  the  cnrrcnt. 

[f  wc  allow  the  interrupted  oarroat  to  work  on  the  ekin, 
the  following  eensalions  differ  ncoording  to  the  strength  of 
the  current,  the  fnK^ocncv  of  the  i^Iiock^  and  the  form  of  thi> 
oondiictont.  nml  vitry  from  a  liglit  tickling,  priirkin^,  Imrniiig 
senitation  to  tlie  most  aerero  pain.  The  increase  of  the  pain 
with  the  greater  frcqoency  of  the  «]iook»,  oriiuM  from  the  fact 
tliHt  the  ncrvo«  of  Hetuo  and  tlio  Miuory  ncrvco  liiivo  the 
peculiarity  of  peroeJTing  sensations  for  eome  time  after  the 
impreeBion  is  uuide.  A  luuglo  ghock  of  lui  induction  apjui- 
ratos  oanwi  only  a  liglit  «vni>atiun ;  if,  liowevor,  to  thia  Uicre 
foDowfl  (jiiicfcly  a  i^econd,  tlie  sensation  is  stronger,  for  to  the 
effect  of  the  first  that  of  n  eceond  ii  added,  and  m,  according 
to  the  4]nicknetiM  of  the  interruption  of  the  current,  the  pain 
11  inoreaaed  in  intensity.  The  fonn  of  the  conductors  wo 
nuy  ISO  modify,  by  the  iiho  of  metallic  platinum,  which  ea.'iity 
UkcA  Uto  form  of  the  ImmIt,  or  of  cylindrical,  glotiular,  or 
oonjcal  tij»,  or,  finally,  of  metnllio  threads,  Iwund  together 
in  the  form  of  a  broom,  from  the  }iointii  of  which  long  crack- 
ling «pwk)i  Mitily  [MMi  to  the  vkin,  as  to  produce  a  degree  of 
ozdtemeut  which  for  the  normal  sldii  is  insupportable,  and 
whii-h,  even  to  the  skin  deprived  of  ordinnry  MMUibiUty,  i* 
exceedingly  piiinful. 

If  we  oonnevt  the  epidermis  with  the  conducting  wires 
of  a  Voltaifl  pilo,  there  ariwH  at  the  mutnenl  of  diMUiig  the 
drcnit  A  pridring,  «tlngi»g.  burning  sensation  which,  with 
oniTG»t«  uf  certain  intensities,  may  be  increased  till  it  be- 
oonics  nnendur>Mc.    l*hia  MttHtioii,  which  Is  titrungesl  at 
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tbo  motnont  of  iiuiking  the  connection,  exisU  with  lesKned 
inteDaity  also  duriug  tlio  clo«uro  uf  tbo  circuit.  Th«  Ory  skin 
ia  iiiuc}i  more  Msiiiutivc  than  tlic  motHt,  and,  when  de)>rivad 
uf  iti^  cii!ik>rniii>,  a  jiaiufal,  Imrniug  point  i^  produced.' 
There  is  a  tvinarkablo  (Utibrunco  In  Uiti  blruugth  of  tho  mid- 
riatioii,  I)utli  by  the  iifc  of  the  Voltaic  pile  nnd  thu  induction 
it]>parntii!i,  between  the  ]K)aitivv  and  negative (wlai;  provided 
tliat  the  electrodw  «ro  uf  ciiUttl  tbickiiow,  tiw  ao^Mivo  polo 
ilwaytt  prvxiiiTO*  »  more  inteufio  effect  on  tJtoslcltl.  Wi«  m^j 
ea.'tily  uu>iire  oiirMil vvs  uf  thi«  hy  placing  two  similar  conduct- 
ore  on  two  tiorrc^pundiiig  part^  of  tho  liudj- ;  thv  burnin;; 
8en«ntion  at  tltc  point  touclied  by  the  nc^tive  pole  will 
always  be  the  stronger.  Tlio  nc^ivv  jwle  also  prodncea  a 
stronger  eHtx't  on  tho  ntutory  nurvea  than  tlie  pueitive.  If 
we  exj>oa«,  for  instance,  two  homologous  inuMrle^  of  tho  face 
C4|uutly  to  tho  workinfi  of  Uio  cnrront,  tho  conlraction  of  tho 
oQfi  afli-ctod  by  tho  nc^tivc  |h>Ic  will  bo  gniutor  than  tliut 
prodiiocl  in  the  other.' 

M'lnsovor,  all  rogions  of  tho  «kin  arc  not  equally  eensitiro 
•»th«  ntont  iicnsittve,  on  account  of  it*  riohnuw  in  nun-er>,  i« 
thti  foci. — and  in  ihi4  tho  nioDt  e«ni>itive  part*  ar« :  tlie  points 
of  ifWtu)  of  tlio  trigvininti*  nvrvo,  as  tbo  N.  eupraorbi talis 
fruin  the  for.  aiipraorbitale,  ns  the  N.  Bubciitaneiis  tnaliB 
from  tlie  for.  xygomaticum,  aa  tlio  K,  alveoUrl*  inf.  IVoin 

•  ndr  UjiathfMVt  VrrMcb*  lUior  die  gtttiKlo  MoiktL  nnd  Hvraatimr, 
mi.    Tom.  I.,  pfk  101,  IVT,  «c. 

*  Th«  drumiilMtkni  at  «  ftie  >■  po«iti*i>  or  a^j^tlia  U  fowlii  MM!  ooitTta. 
imilj  l>;r  >■■«  Htetralfd*  of  th»  iodU«  of  poUMJuin.  ir  ika  ooailiMllaf  wImp. 
dpIMd  «illi  iiUtlmiii,  of  ■  Uii«T,  an  pluod  on  ft  pUto  «t  tAoViai-ftp*t,  MU. 
nud  wUh  ■  lohlton  uf  »ureh  pMla  Md  llio  todldo  at  iMItulaoi,  bumnOtuij 
Ihera  uffM*  M  lliit  iMMitiTe  pol^  from  Ite  ttopMillun  <ir  ImIIm,  ■  Uiut  vjraL 
Vruk  (W  iwlmnkm  m|i|Mniu»  ««  TmIo  \i^  taitU  of  tW  tcMnRlarT  Mtt  «lib  Ui« 
liUlleiUB  •(>«■  l»Ut  SmiIm  v.,  DwbnuiM'*  apfwmliv.  ur  U>o  r<ilW>(a]tt,  M«>ro 
tbo  tftim  *«  t)M>  l>  *'-*  Ml  Tlbi«l4^  (tad  Uum  coniHct  Uio  Muord  nrraiit, 
ipodanpl b/liraaUng  Ibo f riuiNrr cvrmii. ihraaicli lli» Utrtpmfr.  Ottmfi. 
If  dio  !«*»(  podtha  utd  M«*il<v  «r#  la  mou  oloiyi  Ike  mbo  Uli^tht 
fria»rj  nrrani  nwil  alior*  1k*o  ih*  ■»««  itbwtlan,  L  o.,  Uie  paoiiln  |Nite 
tl  ill*  iMtterr  niiui  alwiji  b*  *iiwh»d  to  tk*  Ma«  biaiiag  Mtvir. 
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tlto  for.  mentaJe,  u  wcU  n*  the  lina  of  transitioQ  from 
tlio  »>kin  to  tlio  inticotu  meiubrane  of  Uie  nose  or  of  Uio 
month. 

livinuk '  liiig  found  tUnt  ai  a  \aw,  generally  Iioldiiig  good, 
tlio  pxcitftliilitj'  of  a  nerve  h  the  gTMter  the  utjuror  the  irri- 
tated point  is  to  the  brain ;  and  he  has  further  aliowu  thai 
the  rule  U,  not  unlj-  fur  cacii  singlo  nerro  in  ilH  c(»urec,  bul 
aUo  for  tlie  itun'c*  gunerall}'  of  tlie  body,  that  tlio  ner\-e»  of 
the  lower  extroinilits  commouly  need  fur  thuir  accitatioa  a 
tnoru  ititvnw  current  tlnin  tlioec  uf  tliv  npj'cr.  According  to 
tliU  author,  tlio  rulo  appcan  to  he,  in  rej^nnt  to  llie  motory 
uervea,  that  tlieir  excitability  ia  not  only  greater  ut  thor 
oaitml  than  ut  tbuir  ]>ori|>bor»l  oiid,  bnt  that  it  docj>.'aM«  ftft 
wo  recede  froin  thv  brain. 

A*  r^anls  the  effect  of  eW-tric  currents  on  the  ncn'ts  of 
Mnu.  tlicy  iti'o  vKoitvO  buth  hy  the  Dooiitant  and  intcrru]it4.'d 
current,  yet  in  a  innch  greater  <legree  hy  the  former.  This 
■trpnger  etR-^-l  of  the  i-onstant  current  is  tepceially  rumarlc- 
sbla  by  the  irritation  of  the  scnsu  of  viision :  when  we  apply 
one  plate  of  the  galvanie  element  to  tiie  forehead,  and  the 
other  in  the  region  of  thu  tri^j^minus,  a  clour  perception  of 
light  lidng  produced,  which  evi-n  a  stronger  voita-vlectrical 
induction  current  ia  liardly  able  to  create.  Of  the  iudoco'l 
ouiTt-ntf  the  mngncto^loctrioa],  wbivh,  uu  avc<uuiit  of  thoir 
low  freqnent  interruption,  are  related  to  the  coniitaiit  cnr 
rents,  work  more  jiowcrfully  on  the  eenaory  uervus  than  the 
volta-clwtrirnl.  If  we  phwo  a  zinc  plate  on  tlui  guinw  of  the 
nppar  molar  toeth  of  one  aide  of  tlie  month,  and  a  silver  plate 
on  the  oormsponding  spot  of  the  other  ^<le,  a  E«nsatiou  of 
brightnwtt  t>iniilar  to  lightning  in  produnvl.  wliit-li  i^  niucli 
more  |>on.%ptible  wh>:n  tbt!  cnrrvnt  is  luJ  dinx-tly  tlirough 
the  eym.  If  wo  apply  an  intense  comitant  current,  theru 
fotliivri  an  ti[i^>ranm(:<>  <>f  fin-  nnd  flnmc,  imd,  by  t-anilc**  u*« 
of  this,  oveii  injury  to  tJic  rvliuii.  Tho  light  itwlf,  wiiidi  U 
perc«iv«d  when  tlie  obruitant  or  inlomipte<l  current  is  used, 
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is  oolonxl,  And  Ptirkinju,'  ne  well  oa  liuete*  hiu  obecrrod 
t])»t  wlien  we  place  the  poeitive  pole  on  tlie  cloeed  ejelid, 
and  take  tliu  nc^alivo  in  tlio  hand,  lliera  u]i|ictirB  in  the 
region  uf  tliv  ninciilii  lulun  h  wry  inten»e  tiluinh  lij^ht,  whk-li, 
interrupted  hy  dark-colored  circlefl,  fulcA  out  toward  the 
jieripJief}'.  If,  on  the  p<iiitrary,  wo  reverso  the  potw.  a  red- 
dbh-yt'llow  iiglit  up{H.-an^,  which,  iiiw*t  vivid  in  the  ptripliery 
of  the  flcid  of  virion,  vanishes  toward  the  ecntre.  When  tlie 
inteuaitv  of  the  current  ia  oonsiderahle,  the  whole  fioM  of 
Tifiioii  IB  lighted  up  with  tolcmhie  nnilorrnitj.  The  inter- 
nipted  current  prodncen,  moreover,  when  we  conduct  it  in  the 
trwisverw  or  vertical  direction  throagh  the  eyeball,  a  hori- 
zontal or  porpendiciilur  oval  distortion  of  the  pupil,  and  it 
incrcasce  tlio  tcor^  hnt  aflects  the  retina,  like  tlio  continued 
current,  very  little. 

Brenner*  haa  puhluihod  the  following  oltscrvatioDB  in  re- 
gard to  the  cflbct  of  electricity  on  the  orgaii  of  hearing:  If 
tlie  cat)io<lc  is  placed  in  the  auditory  pasaage,  fillM  with 
water,  and  the  anode  is  conooctod  with  any  other  part  of  the 
body,  tliont  arttos  when  the  circuit  i»  eluded,  a  strong  sensa- 
tion of  »ound,  which  continnee  during  the  flow  of  the  cur- 
rent, hut  gradually  diee  away  when  the  circuit  is  opened. 
If  the  Mio<le  bo  placed  in  t)tc  ear,  no  «ound  is  hcani  cither  at 
tlie  uii>uient  of  making  the  connection  or  during  the  con- 
tinnaitce  uf  tlio  current ;  yet,  when  !l»o  circuit  i»  hrokcn,  a 
sligtit  sound  is  pereciTcd.  Ttiwe  reaotionii  fteltwartze  *  and 
Lucae  luive  not  been  able  fully  to  establish ;  on  the  contrary, 
the  latter  has  observcid  that,  when  the  catliode  (xinc  pole)  is 
placed  in  tlm  ear,  and  tlio  anotle  on  tjte  neck  or  haiid,  a 
painful  drawing  fennation  is  penx'ivtsl  in  the  ear  ut  the cloa- 
iug  and  during  the  flow  of  the  current,  wlii«-h  iuimedlatoly 

■  BinVi  lUfktla  fllr  ill«  («MiniBia  ilrilksiul*,  Bud  xi^  pp.  Sl-M. 

•  lehrbwk  <Ur  (]|>hilMlnolagl*,  IBU,  p.  7a. 

■  Zur  UtarofAipMoi^  md  KIwiropailMhigIa  4m  K.  kwUsw.  PMa«. 
hnrgn  ItoL  ZdUM^  IMS. 

•  irawr  lilt  Mgeaaanta  Otklrik  Bttme^t,  ArMr  Ar  OhMilMinmd*^ 
BtMlL 
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eoM6(  witli  tlie  Opening  of  tlio  circuit.  Oti  tliu  oontruy, 
witen  the  anode  (ooppor  pole)  ta  in  the  ear,  ■  lesn  painfal 
dnwing  i»  ])ro(ltici><l,  wlik-k  also  vnnii^hcK  when  the  current 
is  intomipt<?(l.  Whvii  tliv  induction  i:unx;nt  ik  ti«cd,  there 
U,  moreover,  otiwrred  a  eettHation  88  of  a  roaring  and  ru^li- 
injl  wind,  which  is  produced  bv  the  pre«nioe  of  water  in  the 
auditor}'  paseagv,  bcKidw  ii  tickling,  pricking  fc-cliiig  which 
by  meonit  of  a  very  intense  current  may  be  utado  uiicn- 
diirsMe.  At  the  same  tiine  there  is  perceived,  prohahlv  in 
conec<iui'uoo  of  thu  irritation  of  tbo  chorda  tviiipani  which 
doMendii  from  tlio  cavity  of  the  dmm  of  tJio  ear  againat  the 
X.  linguali>  and  in  common  with  it  reaches  the  glandnla 
Balivalis  int.,  an  onpleaeant  metidUc  taflte  on  the  middle  of 
the  corrcttponding  lUde  of  the  tonguo;  and.  ait  AJthauH'  has 
remarked,  there  i«  an  increa:«e  in  the  flow  of  saliva. 

When  the  conductors  are  placed  in  the  no^e,  according 
to  Itittor  who  miu}o  the  p«unftil  operation  with  a  Voltaic 
pIU  of  twenty  painn,  tliere  arix«  both  at  ami  during  the 
otoauro  of  tho  circuit  a  peculiar  smell,  sourish  with  the 
•soen(iiti}{  and  ammoniacal  with  tlio  descending  current.  I 
myMilf  [>eroeived  an  increaae  of  ttie  inneouit  Hocretion,  m 
well  as  a  pricking,  stinging  wneation  in  the  uo«e,  the  tatter 
predotninating  when  tho  zinc  polo  vat  in  ilia  noec  and  tho 
copper  pole  taken  in  the  hand.  If  tlie  negative  pule  were 
plaoed  in  the  noee  and  tho  j>o3itive  applied  to  the  nock,  I 
perceived  at  the  same  time  an  alkaline  taste  on  tho  tongue; 
by  ri'veniing  the  direction  of  tho  current,  n  tumi  taste,  winch 
spread  out  fn»u  tlie  root  of  tite  tongue  to  its  end. 

If  we  place  a  zinc  plate  on  the  back  of  the  tongue  and 
a  silvvr  plate  under  the  eame^  and  bring  their  free  iiids  in 
contact,  wo  [xjreeivo  a  xtinging,  Muriidi  ta^te  on  the  upper 
anr&ce  of  thia  organ,  and  l>eneath  it  a  slightly  alkaline  one, 
or  none  at  all.  If  we  arm  the  end  of  tho  tongnc  wilh  zinc, 
and  Ita  back  with  Milver,  tlie  aeuMtion  of  t;ute  in  mucli  more 
intenw  tluui  by  the  rcrerAo  arrangement  of  the  metala.* 

■  nio  ElDCirldui  la  d«T  XffUdn,  BirllK  IM*,  p.  T«.         •  FlUC 
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Tlie  Henftntion  of  tiuile  ioatn  during  tlie  cWure  of  Uie  circuit 
vritb  anabated  etrettf^b.' 

If  we  toadi  witii  tliu  ulectrodu  oertaia  poEnM  of  tlio 
f»ce,  aud  vspeciully  of  tlic  iicok,  there  nrues  a  deviilwl  iiic- 
tallic  taate,  wbich  appears  bitter  to  some,  to  others  sour  or 
etyptic,  itnd  wbicb  ih  jx.'reoivi'd,  not  only  on  tltu  Ii>ii);ik>,  hot 
aim  on  tiio  ^umit  and  on  tJio  )>ulnt«.  On  tlio  iiu)'k,  llu;  ro* 
gjon  of  excittition  in  often  limited  to  itie  tire  cervical  rcr* 
tebru,  and  frc<iiientl;,  especially  in  patients  l^u&(.■nng  from 
tabw  or  nervouii  diM!a«OH|  it  cxtunds  oven  di-6pur.  Tiio  ziiic 
pole  produce*  ttio  stronger  sensation  of  taate. 

£.  The  /iiyStwwtf  ^  ifu^  /C/ectrie  CurtvtU  on  the  Brain  and 
thf  Spinal  Marrow. 

For  what  we  know  on  thin  aubjoci  we  nro  mainly  in* 
debted  to  tlie  investigations  of  Edward  Weber,'  wliom  we 
follow  bcrc  in  a  great  measure.  If  we  allow  tlie  current  of 
a  rotary  ujiparMttiri  to  work  on  the  brain  of  a  fro^,  variouft 
phenomena  apj>eiir,  according  to  tlie  region  irritated.  If  wo 
thiu  disturb  tbe  hemispheres  of  the  cerebrum  or  of  the  i-ere- 
Ifollam,  not  only  ou  their  surface,  but  within,  there  follows 
either  a  contraction  of  the  muHclo«  or  indications  of  {tain. 
AVlicn  the  corjwra  quadrigeniina  arc  irritated,  there  ari^e 
OODtncttona  of  single  miucks,  which  have  more  the  appoar- 

■  SchmbolD  (Cibcr  riaiR*  ntttolbw*  pli.T«li>kiKl*ch«  Wlrkungia  ikr  bU 
tnoaliliwlHTliRn  >:it«(rii-lut,  IlonI*  mil  IVpuftr"*  ZtduchriR,  I8SI,  Ilcfl  Ul.,  p, 
IKS,  ti  Mf.)  >uppa«K  Ibii  tiM  Mor  uwo  pmlw«il  on  Uio  toiiK««  by  iJw  (cak 
ranlc  euntal  U  not  mumiI  hy  Ihe  eUvlrickjr  u  Mch,  but  lay  (h*  nitric  iM 
■rUcli  l«  formed  under  th«  Inluonra  ol  rtrctricltjr  from  lb*  nltNgon  •nil  mrgta 
nr  1^  tir.  TIm  miJI  itrwhcttl  Is  llm  Kmi  b;  Uio  ritMrie  enmal  I*  not  d^ 
it«i1t  i)m  rHuli  of  lUi,  bnt  b  mora  iMfaunUlj  eamwoUd  vlih  ihs  onnmo  whkk 
b  roimiil  \§y  Uio  iirtlaii  of  lUt  Ibno  n  oi^lta.  Ilulr,  tfacirioili'  ia  m1  j  lb* 
Indlract  MUM  of  Ui«  llgkt  ud  Mwad  iihan a ■»!»».  to  ihew  maairoutlona  ro- 
•lilt  bvm  Out  rihrkUvjr  mofattuM*  prmlawJ  ia  tb*  putMM  •!  Iha  air  b;  lh« 
•iMlflMl  dbrti*nr>- 

*  Winaw'*  llMi<litJiHortaii«h  4(*  niptolosi*  ^t  liuoluiaht  t»(  (ilir«loi». 
ifMkt  hllwJi«io,  llnntnHhm-l);.  1M4,  TIM  111^  Ablh.  S. 
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lutco  of  olonio  than  of  tonic  t>|MUtn»,  and,  prububljr  through 
an  approi>riato  arraDgcment  iit  th«  clioice  of  the  miucles,  re- 
Muiblu  the  rcdcx  uctiun». 

Ill  rejfart]  to  tlie  effect  of  the  constniit  curroiit  on  Uio 
braiu  uf  t]td  living  animul,  Mutteuooi  *  insttluted  Inveflttj;^- 
tii>n«  uf  which  tho  foUuwiri);  are  the  rusiihii :  If  the  (xilea  of 
a  Voltaic  l>ilv  uf  uixt  v  jiain  uf  phUM  aru  apiiliitl  to  thu  Wini- 
6pherea  of  tho  cerebnuu  or  the  «erel>el1uni,  tlie  animal  iA  not 
dbtiirb«(];  if,  Itowever,  tlie  ourpora  <iua(Inf;cmina  or  the 
crura  cvrebri  arc  brought  iu  connection  with  tho  vloctrotke, 
the  animal  cried  out,  and  at  tlio  iiamc  timu  all  llw  muiclM 
of  the  body  contract.  These  phcnomenn  lattt  Heveral  seo- 
onils,  but  dii>4ip]>car  with  the  iutumiption  of  tho  current. 

If  wo  allow  Oie  current  of  a  rulary  ajipanitiM  to  work 
ou  the  spinal  marrow,  by  brinjrinj;  Ihe  iipiter  and  lower  «n<U 
of  the  eanio  iu  ooanectiou  witlt  tho  two  pulct),  there  arl^e^  a 
guncnl  rigid  trranip  of  all  tlie  niuficle^  uf  thL>  l>od>-  and  ex- 
trciuiticft,  aiuou  all  their  utirveit  KpHn^  from  the  spinal  tiiar- 
row.  In  tliii  rwpect  the  npinal  marrow  I>eliave«  lut  a  coiu- 
uiun  »t«ni  of  all  tlie  nunres  of  motioD.  In  two  otlier  points, 
however,  it  tiliowB  itwlf  nut  to  bo  a  romuiuii  nervf^iiteui — 
|)oint>'  which  are  enough  to  induoo  lu  to  yield  to  it  an  iudo- 
}>endeiit  activity : 

1.  If  wo  pliioe  the  condiictiii^  wircK  in  cuiini>ctlon  wltli 
a  deeper-lying  portion,  or  even  the  lower  end  of  the  ftpittal 
marrow,  all  tlie  mnsdes  of  tlio  body  and  oxtretnitica  an 
tlirown  into  convulrtions,  aa  wbcti  their  upjior  end  ii  irri- 
taiifd ;  if  tl»o  «pinal  marrow  vera  only  a  citinmun  nerre- 
btuiii,  then  only  IIkmc  inuitcW  Dtionid  be  s«ize<l  with  ri^d 
cnun]M,  wlioae  nerves  paaa  out  from  tliiH  portion,  or  Ue  eo 
Dear  as  Iu  be  affocta.'d  by  tliu  ciirrt-nl.  That  l-lic  ivnvnhion 
of  themuM'lwof  the  iip|>er  ustremilieo  in  lliia  caAe  arises 
dirvx-tly  from  the  a^tinal  marrow,  and  not  from  the  effect  of 
Uu)  current  on  the  rooUi  of  the  ncrvM  of  tluwe  jiarta,  la 

*  1n\ii  *Im  rbmiamiiiM  tlMtro-phjrrfotoglqiiM  de*  AahiMoi.  Ftiit,  tM4. 
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prorod  hy  tlie  fact  tlint,  when  we  make  a  section  throujzh 
tlio  i«]nnal  marrovr,  and  bring  the  cut  Kur&cca  again  fully  in 
contact,  Uie  apjicr  parts  rfo  no  longer  thrown  into  oon- 
TaUiotw. 

S,  The  «leclric  current  working  through  the  nerve*  pro- 
dnces  a  rigid  ^pasm  which  immediaii'ly  disappi'itra  when  Uio 
current  i«  inttirrii(itcil ;  hut,  when  acting  on  the  »piiml  mar- 
roWt  it  fhowfl  it«  effect  even  for  a  ooneiderable  time  after  the 
breaking  of  the  connection — in  frogs,  lively  mid  vigurotu 
for  on^-half  or  even  one  minute ;  and  tiie  0|>n«in  m»y  lie 
reproduced  two  or  three  times,  becoming,  however,  shorter 
and  oliorler.  Wlien  the  metluUa  ohiougata  is  irritJtted  lu 
the  sumo  way  M  tltc  spinal  marrow,  similar  geuoral  conTnl- 
eiona  ensue. 

The  constant  current  hehaves  differently  >n  regard  to  the 
spinal  marrow,  producing  paraly6i)%,  at  least  by  long  applica- 
tion. If  the  spinal  marrow  be  expoeed  to  the  action  of  a 
powerful  ennstnnt  current,  convubionii  are  produMtt  in  the 
extremities  at  the  moment  of  closiiig  of  the  circuit ;  if  we 
allow  the  currejit  to  circulate  through  the  spina)  marrow 
for  a  hing  lime,  applied  to  whatever  points  tliat  arc  oonvcn- 
lent;  a  paralyiii»  id  brought  about  to  t>uch  an  extent,  that 
nather  chemical  nor  mechanical  Irritants,  nor  induced  cur- 
rants, are  able  to  move  the  bxtrcmitio^;  if  we  open  the  cir- 
cuit, the  spinal  marrow  rct^)M>ndfl  to  their  action.  A«  ti>  the 
direction  of  the  currents,  Baicrlachcr '  found,  when  expcri- 
mcnling  on  frog*,  that  tmth  directions  of  the  current  pro- 
duce paralyiis  of  the  parts  affected;  that,  however,  tlio 
ascending  iwcwea  this  j>cculiarly  in  a  higher  degree  than 
tlic  descending.  Horoover,  aa  rqganln  the  dL'portuK-nt  tow- 
ard irritanfs  of  tlioae  juaUt  of  th«  spinal  marrvtw  who^-  up- 
per and  lower  halves  are  in  contact  witli  the  olectrodw  of  a 
constajit  ciimint,  BtttorUchcr  has  found  that,  when  the  spinal 
marrow  is  acted  on  by  a  conHtjini  galvanic  t^urreni,  iha  ex- 
cJtahilily  of  ihe  Mime  is  lesMoed  in  all  i^rta,  in  fact,  it  is 

■  Die  ludaailaMJOetDkiUt,  1U7,  f.  101,  tlmj. 
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}»]u-ul,vzed,  whidi  effect  h  mora  marked  wiUi  tbe  asoeiMling 
direotioQ  of  tlie  current  thim  witli  tbe  deKoidiiig;  that, 
liowcver,  this  actioii  of  tlie  spin&l  marrow  hu  no  inAuenoe 
OD  tiiu  exciUibility  of  tlii>  motory  nerves. 

Irritation  of  Uie  medulla  oblonj^ta  cxcrcboa,  according 
tM  the  irirffitigation^  of  Budgo,'  a  dedded  influeiioe  on  tlie 
nintixnit  of  tltu  hvurl,  fur  tiicy  twcouie  slower,  and  tbe  heart 
itself  relaxes  and  spread*  out  — obaorvatiiMts  wliiob  tJto 
brothers  Weber  have  confirined. 

According  to  Budg:o  and  WsUcr,  tti«  papil  of  ibo  ey«  en- 
lArg;es  when  that  portion  of  tlie  tpinsl  marrow  iit  acted  on  by 
eteetricity,  whioli  Uck  between  the  seventh  trcrviod  and  tlio 
sixth  doreal  vertobne — they  gire  to  thiri  part  the  name  cen- 
trum cilio^pinale,  bccauM'  ihoy  conoidvr  it  the  eentral  organ 
for  tbe  cervical  [Mtrtion  of  the  ^ympatlietic,  which  ha^  the 
dotennining  of  iho  influence  of  this  nerve  on  tbe  morements 
of  tlie  iri«,  and  tbe  regulating  of  the  blood-WMwiIs  of  the 
head.  If,  for  instance,  tlux  part  of  the  spinal  marrow  is 
irritatetl,  in  consequence  of  the  communication  with  tho 
cervical  portion  of  tlie  Bympathottc,  tho  circnlar  SbnM  of  the 
M.  dilatdtor  irontracrt  und  prevent  tbe  working  of  tho  M. 
constrictor  iridis,  and  there  followri  au  enlargement  of  tlie 
pnpil.  If,  on  tlio  contrary,  the  Kym|Mitlietic  ts  cut  through, 
the  pupil  Inminnii  in  oizc,  in  con^'fiuenee  of  the  pnrulyfkid.  of 
tlie  L-ircular  fibrcA  and  the  continning  intc^ty  of  the  otlieir^. 

Builge '  has  also  found  a  slmibir  central  organ  for  the 
•ymjiathcdo  of  the  r^ion  of  tbu  b)in«,  which  in  rnbbiM  lioN 
In  t]iat  part  of  tlw  ppinal  marrow  which  correii)>ond>t  to  tlie 
fourth  lumbar  vertebra.  If  this  portion  of  the  epinal  mar- 
row is  electrically  irritated  tlivre  ariM  eDergetio  contrnctioni 
of  tlio  ductni  defcrontcM,  of  tbe  urinary  bla<l<icr,  and  of  the 
lower  part  nf  tbe  rectum.  These  movements,  however,  al^ 
follow  by  tbu  obx'trical  excitation  of  a  bttlo  ganglion,  which 
Um  in  tho  neighhorbood  of  tiie  iifth  lumbar  vertebra,  and 

'  AitiiiT  Ton  Kcwr  m»  Wiwdctlkb,  IM4,  BumI  t. 
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bas  onnnoction  with  the  third  nnd  fourth  lanilmr  nerves. 
Btirlfce  hft-i  iiiuned  tlib  pasglion  gonito-Hpinnle.  If  the  «ym' 
pBthettc  of  one  side  bo  bisct-ted,  the  Dlectrical  irrilation  of 
tiio  ooniniin  g(Mnto-i)>innlo  produvM  energetic  niuvfinviitii 
JD  die  dactns  d«fereii-'«  nf  the  nninjnred  xide,  uid  ulipht 
movomcnt-t  in  that  of  the  injured  side,  in  consequence  of  the 
connecting  brandiee  which  exUt  between  the  two  norve«. 


Ae  rt^ards  the  pofiethilitj  uf  galvanizing  tlie  brain  and 
vpina]  marrow  through  tJtoir  bony  covering,  the  x'iewi  of 
anthore  differ  (rrcatly.  For  iniitance,  Zieni.'««n' donicii  thd 
therapeutical  cfieots  of  available  cnrrcnts.  8.  Ito^ntbol  * 
beliercA  that  the  central  organs  of  the  ucrvoun  ex-Etem  azv  us 
a^ve^ible  through  their  bony  eovcring*  »*  the  "ther  oigaiu 
lying  at  similar  deptlie.  W,  Erb  ha^  c^tahliiihcd  tlio  eorrect- 
DOSfi  of  tlio  lattvr  view  by  the  following  experiment :  From 
tilt  to])  of  the  «kii11  uf  a  Htill  nndiiveeted  human  body  a 
piece  nf  lionc  of  iibont  3"  in  diameter  wo*  itawn  o«t^  tile 
skin  and  pcrioeteum  carefiitly  removed,  and  then  the  exposed 
edges  of  the  1>otiv  >vcrc  nlluwcd  t'>  ilry  for  several  bonrx. 
Tluni  a  part  of  the  U])[>cr  vurfHCV  of  the  brain  was  rcuiovotl, 
and  a  wclt-Uolated  frog-prcparatlon  wa*  broii}*ht  into  oon- 
taot  witli  tlie  raafis  of  this  organ  in  snch  a  way  that  its  ncn-0 
tottdlbd  it  for  aboat  2'"  of  itjs  length.  Now  tbn  cteelrudc* 
of  tlio  oonAtant  enrrent  were  placed  on  tlie  nppcr  halvt*  ,.f 
botli  ears,  and  a  c-nrrent  of  coneidcrablt-  strength  wo*  con- 
ducted through.  Ten  Bunson  elenientu  guvc  by  rc-er^ing 
the  ciimiit  with  tlio  rhcotrope.'  ahm  fonrte«n  elements,  with 
the  Riniplr  making  and  breaking  of  the  circuit,  lively  con- 
trtK^tiontt  of  the  fnig-prcpuralion.  If  the  current  were  con- 
dactw)  t\mm  the  chin  to  the  hack  part  of  tlio  bead.  It  nee<)ed 
to  bo  oonMderntily  increoBed  in  strength,  in  orrler  to  pro- 

■  L  r..  p.  S8. 
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daoc  oomraotion.  IndnccHl  current*,  i5ven  of  moderate 
fftrenj^,  wed  in  tlie  tuuno  n-aj,  jiroduco*)  evident  contrac- 
tions 

lu  n^nl  to  the  epiniil  mitrraw,  Erli  oame  to  nimilar 
rceiilt^.  Direct  uxpcnnientM  ou  tlio  dead  bod,r,  ana1np)n9 
to  tho*e  made  oii  the  bt»i«,  gttve  h  pwitire  ro-nlt,  yi-l  tbis 
was  alwaye  lew  manifuet,  l)Cciitiiie  Erb  could  only  upfiralc  on 
di«KCctud bodies,  and  beunuo tbe  itxilation  of  tlio  frogprep- 
nrution  co«M  not  lie  so  fnlly  effected  a^  when  exiwrimorit- 
ingon  llio  head,  Norertbeleea  tlie  investigationi)  place  it 
twyond  doubt  tlutt  the  eondtictin^  of  the  gnlvnnic  current 
into  the  kpinal  marrow  \»  poiwible.' 


0.    The  Ii^uance  of  th«  Electric  Currmt  on  M«  SjftHr 

Pourfour  da  Petit,  in  the  year  17S7,  made  tlie  timt 
experiments  on  ttiu  function  of  the  N.  fi^*nlpalllet!c.  He 
found  thai  itf>vr  tliu  cutling  through  of  ttw  cervical  jwrtion  of 
the  axinpathetlc  tlicre  followed  contraction  of  tbe  pnpil,  flat- 
tening of  the  conieo,  rbdncaa  Mid  tnjpL'tiitn  of  the  conjunc- 
tiva of  tbo  eye,  etc. — after  cloctriail  irriution,  enlargement 
of  the  pnpil  set  in.  Claude  Bernard'  oti«ervc<l,  bo«ide«  the 
above  appearances,  nmrc  or  \c^  marked  contraction  c^  the 
nostrD  and  mouth  on  liiu  uornMiKtudin^  «idc,  incroaeo  tit  the 
circulation  of  the  blood,  and  of  the  temperature  and  cenri- 
Ulity  of  the  head.  When  Bernard  electrited  Ihn  craniid  jwr- 
tion  of  the  sympiithclic,  after  the  bisoftion  of  the  ncrre,  or 
aftur  iliu  <l(«tru<ition  of  tlie  ganglion  cervicalo  supremum,  he 
found  that  all  thwo  plieDomena  again  d)«tq)]>ear('d,  and  tlmt 
there  naa  even  a  preponderance  in  the  opposite  direction. 

■  [>r.  Kib  hM  bora  w  klnl  m  M  IWubb  ma  altb  a  rtmmti  «f  Ut  DM  jol 
l«blUi«l  work.  -  iiB  Ml*  ToMlbdliir  of  Odraaliinc  Ui«  Bnla  «»i  SpiMl  )Iaf 
torn,"  •Uob  >ni  ■ppew  in  «ao  of  (be  CMuiag  naalwia  «f  Ike  D«iilKlMn  Ar. 
«Uf>  nr  KUidMlM  lUdUa. 

■  Snr  llnBuMtc*  da  B*rf  pVMt  i^niMkbiM  Mr  la  chalMr  malmak    Owip 
M  ron-liu  dii  ID  Hal.  IMS. 
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Tiio  pupil  tbi!u  Ixxaiuc  hrgvr  tbttn  that  of  tlio  otlier  iido ; 
Uieeyo,  wbicL  won  sunken  in  its  luckct,  became  promiiioDt ; 
tlie  innren6e<l  lemjieratare  miked  below  its  usual  level,  and 
tile  cotijnm-tiva,  uoetrila,  and  ears,  wbicb  were  before  red- 
dened sod  injected,  became  iiale.  Whcii  tlio  current  waa 
int^miptoil.  ull  the  ii|>[>earaDoee  i^in  M>t  in  whicb  we  have 
seen  were  tbe  result  of  the  biaection.  These  we  can  two  or 
three  times  caaeo  to  dUappeitr  by  elodrizing  tliu  criuiiul  por- 
tion of  tb(!  t>,vmpatbetic.  l1i««o  experimtiils  were  Inter  cott- 
firmed  by  ^Vnller,  Itudj^  SohifT,  Browii-Sijijuard,  etc.  Tbe 
phenomena  followin);  the  cutting  through  of  the  eympath- 
otic,  in  conncvtioQ  with  tbo  circulatory  K^'stvnl,  find  Ihoir  ex- 
plauatiuu  in  tlie  vivlding  of  tUu  touitioti,  t\s  CI.  Iternard  di»- 
cofered,  de^tending  on  tlio  N.  eympatlictic,  of  the  arterial 
valU,  and  in  the  consequent  relaxation  of  tbi-ir  muscular 
fibre*.  Rcmak  wua  the  flrvl  to  (.-spcrimcnt  on  the  cffocta  of 
tlte  eympathetic  on  tlie  voluntary  muimlos.'  He  cut  througli 
tho  neck-portion  of  the  N.  H_\TUp3thetie  of  a  oat,  and  Jui- 
n)ediat«-]y  t}ie  m^ntintna  niditann  of  the  eye  of  tbe  same 
Bide  moved  forward  and  covered  ooc-balf  of  this  organ  ;  won 
the  pupil  contraetecl  as  well  as  tbe  elefl  of  the  eye ;  in  ikbort, 
the  upper  eyelid  descended  and  the  lower  lifted  itself  up  a 
tittle.  Tbcee  uppouranevs  were  caused  by  the  relaxiug  of 
tbo  lo^'nt<>^  ]ii(I)>e})r.  sup.  uiid  tbe  conruUiw  constriction  of 
the  orbii-ubirirt.  If  an  induced  current  were  then  conducted 
through  the  i>erip)ierio  end  of  the  bieeoted  Byinpathetic,  the 
oyo  opotiod,  i.  o,,  tbo  tlurd  lid  moved  back,  and  the  clcA  of 
the  eye  and  the  pupil  enlnt];ed.  ^Vben  the  c-nrrent  wa» 
interrupted,  the  eyelida  slowly  returned  to  their  former  posi- 
tion and  tbo  pupil  again  contracted.  During  the  pause  a 
contiiderable  colledion  of  t<iar«  took  place,  which  wak  prob* 
ably  doe  to  tlie  rohixtug  of  the  veiase)  walU  in  the  lachrymal 
gland. 

If  we  galvanize  the  ganglion  oorvieale  Infimum  of  itio 
ayniinithctio,  tho  beating  of  the  heart  is  occolorated;  tlw 
■  &  OMMhe  Kllslk.  Bi.  ril.,  ISU,  f.  SM. 
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eatno  thing  U  olffiorrod  wli«n  ibo  eyinpsUioUc  itvrre  of  tbo 
lieiLTt  iit  iiilvc-lrinM).  During  thu  vlcvtricul  irritatiQii  of  tbe 
mgl,  M  W«l>cr  (liMwTered  in  1844},  tli«  lioart'ft  iiction  is 
lemoned. 

Prtiigur  [li«covoro(],  En  1856,  that  thu  No.  epluoohtiici 
hard  n  «iinilnr  influcnoo  on  intcttJnal  niovcmontK  iis  llie  Xti. 
vagi  oil  tli«  ai^tion  of  tbe  heart.  He  fonnd,  iiftiiicl}',  that, 
wtteo  the  Xn.  epiaochnid  whidi  epriog  from  the  six  lower 
((ureal  ganglia  of  tbu  8^-Dlpatholil:  wore  gulvauized,  the 
pcrutultic  motion  of  tbe  inlostiuc  iiiuiicdiMtcly  cva«ed. 
llenoo  I'fiugcr  inferred  tJiat  a  certain  nerve-group  exiflta, 
which  but  tbo  function  of  caaeing  tbe  |>crifit«ltiu  motions  to 
lowoii  or  uDtinilj'  to  oeaeo,  and  uoQiod  this  tho  chocking 
ncrre  ifateni. 


D.  The  Effct  of  the  Eleetric  Curnnt-tn  the  Organ*  fur- 
niched  \cUh  Oryanie  Mvwular  Fibrft, 

Tlio  inOHt  of  tbo  exi>ertmenlfi  botonging  here  wcro  mode 
l>v  Ed.  Welwr,'  not  througii  tho  action  of  tho  eloctric  currovt 
on  tbe  ganglia  and  ganglion  nerves  thetn&eKes.  but  on  the 
tirgant  iniiiTrod  by  tbflso.  All  tlw  otganA  eiip]>lii-<l  frv<m  Uio 
I  S7ni|>nt])etic  are  fnrni«bed  with  organic  musculur  fibrea,  and 
present,  nnder  the  ioflnence  of  tJie  electric  ciirront.  tlio  fol- 
lowing {Tiienoniono,  in  which  rMpccIs  thov  'ItfTer  from  tlie 
animal  muxcleM :  1.  The  mowincnU  of  the  orgimic  muM-lc* 
Mrt  ill  much  morfi  «Iiiw1y  thnii  thoM  of  tJto  aniinal,  to  snob 
an  extent,  thnt  the  ele<!tric  irritation  maj  be  oren  withdrawn 
boforo  the  contraction  is  ovidont.  Tho  dcgrw  of  slownns 
with  whicli  the  niovtmoDt  follows  ia  in  tbe  variouA  oTgam 
different,  so  timt  in  this  respect  there  is  ii  gntdual  approach 
to  tho  vulniitiLrr  animal  muKclw  from  tbo  ureters  and  galU 
bbiddor,  whidi  ooDtmct  tho  slowest,  to  tho  eecnm,  the 
■tomadt,  the  Iris,  tbe  orinar/  bladder,  the  spumiatto  ducts, 
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tlie  pregnant  uterus,  tbo  email  and  large  intestines,  tl>e 
CB6o{^a^ti,  and  tlio  boart.  S.  Tlio  phoiiomona  cxcit«d  in 
tltese  muBclOB  lut,  in  contradifttincCion  to  thoito  excited  in 
tlie  volantory  maeicleti,  after  tlie  ceasation  of  the  irrit«tion 
for  some  time,  and  spread  from  the  mnsoular  fibres  in  whidi 
they  Ik'^ii  to  nilivrtt  lying  at  n  distAnco.  3.  The  roovemools 
vrhicb  the  eimultmicoiiHly  or  sucoMi^ivciy  attacked  biindlw 
of  tlto  orf^aiiic  mnaclea  execute  onriiio,  in  opposition  to  tlie 
animal  mnadee  whose  fibres  oontraet  mechanicalljr  as  bood 
UB  thoy  are  disturbed,  in  complete  appropriateness  corre- 
sponding to  the  functioMH  of  the  re«p«c>tive  organs.  4.  Whilo 
tlie  con^lnnt  electric  current  eaoMS  tlie  utimal  mnscloe  to 
contract  most  at  the  time  of  its  opening  and  closing,  the 
contraction  of  tbo  organic  muii^-lea  lasts  also  during  the  clos- 
ure of  the  circuit. 

In  regard  to  the  individual  or]gan»,  exporinicnts  hare 
fiiruisbed  tlie  foUovring  reanlts : 


I.     MOEXTtVS  OJtCAMS. 

«  The  mnscnlar  coat  of  tliu  viitiro  intestinal  canal  is  mark- 
edly affected  by  tlio  electric  current,  Aldini  observed  that, 
when  ho  placed  a  zinc  plate  in  tlie  month  of  a  recently-lulled 
ox,  and  a  silver  plate  in  its  recttim,  and  eonnect«<l  rhoni  with 
one  another  by  means  of  a  conducting  wire,  the  abditminal 
umeles  convulsively  eontntctcd,  and  the  fieoeit  were  voidwi. 
In  regard  to  tbo  salivary  glands,  Ludwig'  found  that, 
when  the  N.  Ungualie  and  auriculo-toniporalis  trigemini,  tbo 
chorda  tympani  and  the  rami  parotide!  postici  of  the  N.  f»- 
cialU  were  irritated  by  curronta  of  weakening  density,  a 
])rofuse  flow  of  saliva  followed.  If,  on  tbe  contrary,  tlie 
sympatbrtic  was  irritated,  tlie  secretion  of  salii,*a  vm  brouglit 
to  a  Btaml-etill. 

Irriutiuii  of  the  OMiophagtuof  man  produced  immediately 
ftrong  oontrsctEon  of  the  long  and  circular  Sbnw ;  by  oon- 
*  Ij^hriiucli  ilor  rbr*iolo(lo  iJm  tI««Mlieli,  XM$,  Suid  U.,  p.  2)9. 
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Unuod  action,  tli«  irritation  remained  not  confined  to  tJie 
pitrt  in  oontjiot  wiflt  Uui  c-oiiductoni,  but  spread  lioth  upward 
and  downwar*].  The  roitM>n  of  t)iii>  deportment  iii.  tlmt  l)ie 
fflsophngtu)  of  man,  and  of  most  of  tlie  mammalia,  is  fami&hed 
with  strijK.'d  and  willi  organic  muecnlAr  fifam,  so  that  by 
long  irritation  a  coml>in<Kl  nianifeetation  of  botli  facton 
takes  plnw ;  while,  by  way  of  oompariron,  the  awophapoa 
of  liiriU,  whicli  i-onaiBta  excltwively  of  smooth  ninwrtilar 
flbree,  vhon  clcptrioally  irritated,  ountraclfl  elowlj  and  4-on- 
tinaoosly,  and  thnt  of  rodent«s  which  coimbts  of  fitripod 
mnsoalar  fibres,  promptly  contmet^,  and  expanda  imme- 
diately again  on  tJie  opening  of  the  cironit. 

If  wc  open  th«  abdominal  cavity  of  a  roccntiy-fcilted 
nuunniaJ — for  iiiHtanM,  of  n  cnt,  a  d<i^,  or  a  rabhit — and  lay 
the  ontraib  Itetween  two  metallic  plates  which  are  placed  in 
connection  witli  the  oondnctore  of  a  rotary  appamtn^  there 
follow  peristaltic  morcmcnte  of  remarkable  activity ;  the 
inlc^linos  riao  and  aink,  and  tlicir  moTcment*  are  tranft> 
mitted  slowly  ovon  to  the  rwinm,  Ttie  movements  which 
are  produced  by  the  action  of  the  air  on  tlie  exposed  intee- 
tiniitf  are  much  weaker  and  txiuno  much  Moocr  than  thow 
whieb  we  here  notice.  Ity  inoanii  of  a  momentary  action  of 
the  current  nn  a  certain  part,  especially  on  the  jejunum, 
there  follows  a  shrinking,  which  progrececx  Klowly,  and  in- 
ereuea  oron  to  the  complete  clotiDTe  of  the  inlr^line,  and 
diuppoara  at  the  same  rito  of  progrefxi.  The  rectum  U  the 
pari  of  the  inteatine  least  senaitivo  to  the  electrical  irritation. 

The  ttomach  al>ut  reacts  poworfWy  imdcr  the  influence 
of  the  electrical  irriuuion;  thcro ouiwa,  in  eon«eqnonce  of 
tito  mnscnlar  fibres  whicli  cnw*  it,  not  only  tranavcrtie  ithrink- 
ing,  bnt  alra  Bbortening  of  it£  length,  if  tlio  ctectrmles  are 
placifl  in  the  ooncsponding  direction.  The  couree  of  the 
movement  in  invariably  fVom  tlic  canlia  to  the  pyloru*. 

If  wo  allow  tlio  current  to  work  »>«  the  ^lU-btaJdi^r,  it 
cotitmetA,  and  throws  out  a  part  of  the  f-M  into  the  dnode- 
num.     If  we  place  thu  electn^dcs  very  noor  to  one  anotlior, 
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tlwre  followa  a  constrictina  of  tli«  galt-blaOtler,  vliich  may 
bucoiuo  BO  gruut  that  tliu  uutiro  organ  U  tlii-rehv  diWdutl  tiilo 
two  pvU)  »ut  oHiiiiiuiiicHtiii}*  witli  oudi  iithur. 

At  reganLi  i1h>  itpieen,  Dittrich,  Oerladi,  atiO  Hey '  Imve 
itot  otjcierved  ooDtnuitioiis  tluruugli  vluctrk-al  irritation, 
aithor  itt  ttiu  ooruritig  or  in  tlic  Ikk))'  of  tliu  organ ;  while 
Vagnvr,*  lUyor,'  lliirlc^*  Ktnlo  that  they  li*ve  Mx<n  ttiun. 
MoKover,  CI.  Bernard*  has  pabliahed  the  following  convin- 
cing experiment :  Ue  expo«ed  tlw  Bpltwn  of  a  dog,  measurod 
it«  dimenKious,  and  plaood  llto  oondiictora  of  a  powurful 
rotary  apparatus  in  connection  with  its  nppcr  and  lower 
enda.  After  eotue  luiuutv^  tlio  length  of  the  fiploen  had 
aborteni'd  twuor  lliri-v  c-vntimc'trut.  I1iu  Mimu  exixjriiiiuiit, 
aovonU  tiuM  tried,  gave  the  muiic  result.  Witcn  he  allowed 
tiie  current  to  paa«  in  thn  InuiflverM!  direction  tIitx>U);;li  tlio 
f^ooii,  there  was  a  dituiuutiou  in  the  hreudth  uf  the  organ.* 

IL    nUHART   AND  SKXUAL  OROAKa. 

The  ureterii  are  little  senaitive  to  tlie  electrical  irritation, 
oud  eontract  only  Ali<^litly,  while,  on  the  <;ontrary,  the  nrinary 

<  Wt  Pm^  VIoru^ahtaMlitln,  tUI,  Buid  *UI.,  Holt  R,  p.  AS ;  BtohMfa- 
Mngn  mul  pbpMoslMhc  VpniwIn  an  don  Lalilieai  tod  iwri  niapfioliMaii. 

■  VommAmiffm  iibcr  dk  CmUnedEUt  d«*  WXx  mUtelM  dM  «becnm«g- 
MliMfcMltMUiaM^&prusIm    Jeu'Mbc  JUulon,  IM».  ll«ft  L 

■  BxpMcaMi  «i»  la  canlnolaUU  de  b  talc    Junnial  dot  CodiuUmsom 
MMIcaln.     FlirUr,  IHOO. 

*  Kkolrifulii)   Vpnuolu  aa  dium  niacwlMihtcm.    Augiburgcr  AUg«a. 
ZaliuBR.  I«a0b  Ka  Xtx 

•  (iu:  UM.  da  pArii,  IMS,  p.  OM. 

*\\m  ki*  Aatler  Coof«r  Friaa  Ewtj'  on  Uia  iplvvn,  Ur.  (inr  MaUa 
llul  )■«  ha*  nnvtr  bcwn  ablo  lo  pcvdoM  cvutrsuliunn  In  llio  apleen  tbrangh 
fkolricti  IrrliatlMk  la  llio  ooanw  oT  t*r7  nwa;  ntptffnmiu  made  vltli  tbc 
ebjen  of  d*i«rmlnl^t  ■h»tb«r  ih*  organk  nUMonlar  Bl»««  ef  Uw  ifilets  *«ra 
•WinctiMe  bjr  lk«  elMtoic  Mbnnlw,  1  btn  rani}'  Ulod  lo  obula  aCrmatlra 
NBiilu,  balli  vlik  tlio  Iwliiotil  Mid  rastiam  cumoto.  Uj  «xp«riaau  ««m 
ptrfomnl  u{iLai  tb«  ri|MiMd  ifilMtii  of  lirtng  dop  and  mU.  Tba  «fgaiiU 
nuanlar  flbrv*  of  Iho  SbrOM  «mI  of  lb*  fimli  aplMn,  If  pUud  apoa  a  gU-  - 
*IU«^  BictMl  by  <lia  MMianI  or  Indaeod  cnrmt,  and  Tlowtd  «tili  ibt  ailci<: 
WC1M.  ean  W  N«n  lo  rasUaet  sicrBPIkallr,— W.  A.  II.] 
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bladder  contracte  (jiucklj?  and  energetically,  and  ftircea  ont 
its  contonU.  Tlic  rM  diifrmu  also  reacts  powcrfiillv. 
Wclicr  fannd  tliitt,  wlu>n  cx|>eriin<>ntin^  on  tlw  iitvfiis  of  a 
pregnant  Ititcli,  every  part  of  h  ttintrarted  Btronglf  niider  tli« 
iDflia-n(.-u  of  tlic  nnintorrtiptiil  current,  and  tliHl  the  Hintrac- 
tion  alvra>'«  wiim  limitod  to  tlie  irritated  part,  and  did  tiDt  ox- 
tend  itaelf.  Ill  thia  r^^iect  tlie  QlemH  redeinhtee  the  animal 
innscles,  l>nt  it  is  sli>o  like  tlio  or^uiiic  in  tlial  tite  contraction, 
aflvr  titv  witlidrawft]  iif  tlio  irritation,  bats  for  botdc  time 
Tlu)  non-prefpiant  atems  shows  the  6tune  phenomena,  but 
in  A  leaa  degree.  Mackenzie'  fonnd,  as  liu  cxpcritncntod  un 
tlio  cspo^  utcrtuf  of  a  pregnant  animal,  tJio  continned  ciir- 
rctit,  oondncted  frora  the  np]>eT  end  of  tlie  spinal  marrow 
llironjHi  the  nterua,  more  irowerful  than  llie  local  efffct,  hy 
the  {Urect  application  of  both  poIo«  to  the  purenrbynia  of 
the  HtcniB.  llo  fonnd,  moroover,  tlwt  tlic  electric  current, 
wlien  )in«^d  llirongli  Uie  lenglli  of  the  ntero^  tliat  h,  from 
its  base  to  it^  neck,  prodncod  etrvnger  conttsctions  tliui 
when  directed  tmnsventcly  through  this  oi^an,  for  then  it 
canaed  only  partial  contractions  in  the  direction  of  the  cnr- 
ront.  That  also  tb«  pregnant  ntcruB  in  tJie  living  Imman 
epecim  may  be  caused  to  contract  powerfidly  by  me«uiii  of 
tlie  elwtrical  irritation  has  been  pruvctl  by  Uoniger,  Benj. 
Franck,  and  otbcra,'  tlirongh  tlio  ata  of  the  current  for  bring- 
I  ing  on  tlie  pain«  and  oxpclHng  the  oont«iitL 


m.     THE    IRU. 

Hie  irit  among  tlie  mamnialia  oonfliirta  diledy  of 
organic,  among  the  birdi;  of  animal  uin«cular  fibres — ^Itonce 
the  elow  dilatation  of  the  pupil  in  Uio  former,  continuing 
after  the  withdrawal  of  tlie  irritation,  and  the  qnick  eon- 
traction  of  the  pupil  in  tliu  Utter,  oeauung  imme^lintely  on 
the  n-motal  of  iho  I'lectrical  excitement.  Dittrich, GerUcli, 
and  Hey '  fonnd,  by  placing  tlie  oondnctora  on  the  inner  and 

>  tMrat,  lUMh  e,  lUL  *  &,  iMtloB  iL 
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outer  angles  of  Uie  oyo,  aiUsr  thuHubnidingof  Uiocontntctlon 
of  tbti  H.  orbit^uIariB  palpobnirum  wbiuli  at  first  »eU  in,  tlint 
tb<!  pu]iil  iLfMuincd  »  horizontal  ovsl  form;  and  wberu  llio 
polee  were  brougbt  in  c"nta«t  witli  the  ujiipcr  and  lower 
boiylora  of  tlio  orbit,  tliu  jtupil  took  on  a  vertical  oval  form. 
Wc  niav  i>rmluci>,  Mlo^oo^■<'r,  through  the  irritation  of  tlie 
iri»,  eilb«r  n  contraction  or  a  dilatation  of  the  pupil,  aooord- 
ing  aa  we  allow  the  current  to  work  on  the  H.  dilatator  or 
constrictor.  In  otxIct  to  produce  a  contmotiou,  it  m  fltifKcieDt 
to  place  one  oouducUir  on  tb«  <»mea,  anti  tlie  other  on  any 
part  of  the  faoe.  If  we  place,  on  the  oontrarj',  tliu  |)ult«  of 
iin  induction  a{>[mnituH  or  of  n  xiniplo  golvuiic  p«ir  of  platM 
outwarxl  I'runi  tiic  pupil,  the  tibn^  of  tbo  H.  dilat«t<H>  puptUn 
mnning  in  the  radial  direction  become  excited,  tuid  the  pupil 
oonaequcutJ^  enlarged. 

rP.      THE   nKART. 

Tlie  iMrt,  though  resembling,  in  the  fize  and  etriation 
of  it«  ilbrills,  the  animal  muaclei,  with  wtiieb  it  also 
in  oonimoii  pcMMMCS  tlie  energy  and  rapidity  of  oontrac- 
tion,  behaves  in  other  re>)]>ect0  aa  the  organic  muftolea. 
Wlten  Ed.  Weber  allowed  the  current  of  a  rotary  apparmtns 
to  work  00  the  heart  of  a  frog,  pubating  \'igoraufily,  by  ills' 
dng  the  vciitriclu  in  oonnLirtion  with  tbo  conducting  wirM, 
the  irritatvd  portion  litUu  by  little  contracted,  till  il  took  no 
part  tu  the  rbythmtoal  heart-movement ;  the  oontraotion 
IuiiI(mI  for  K>ni(i  time  after  the  withdrawal  of  the  e1ectri<sal 
irritation  :  when  ho,  on  the  contrary,  allowed  the  current  to 
pby  on  tlie  ivJiu*  aorta,  the  pubation*  of  the  ootiro  heart 
became  more  active  and  stronger;  finally,  wheo  be  diiturlied 
the  pulwitiii^  )»urtion  of  the  vena  eaoa,  tbo  heart  after  a  few 
eooonda  stood  eomplutoly  hIiII,  and  l>«gan  again  to  pulMto 
some  time  after  the  removal  nf  the  irritatiun,  and  then  in  a 
slower  rbythm.  Dittrich,  <>erla(Ji,  and  Key '  pliMwd  one 
polo  on  the  auricle,  sod  the  other  on  the  ventricle  of  the 
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right  aiOe  of  the  lienrt  of  a  man  hung  half  hd  honr  prvviona : 
rlijthmical  contrBctioiu  of  th«  heart  set  in— b;  irritating 
the  left  eitiv  of  ttio  heart  thoie  woro  leas  uuirk(.-<I.  The  rea- 
ma  of  tlii:^  }>ccutiar  phenomena  of  the  heart  is  tlint  it  k  pro- 
vided for  hv  the  sjrmpathetju  ntid  llie  ragi ;  tlirough  tbo 
irrilatiou  of  tho  syinpathotic  thi'  hi-artV  nctiou  is  Jncreancd, 
while,  by  lU«  cli-ctri/,iii(?  of  Iwlh  vagi,  tho  piilsutiotia  slowly 
llocnutao,  C).  Bernard  Iia»  aleo  made  the  folIowiii<;  vxpori- 
menta  on  this  organ :  When  be  galranized  tlie  iii>[)«r  end* 
of  the  Nn.  vagi,  not  tho  ha*t  effect  was  produced  on  the 
htart'*  action  ;  with  a  weak  current  tlie  nwpiratorjr  move- 
iitont^t  outitiniieil,  but  witli  a  strong  one  theae  ocatedf  the 
bluod  in  Ui«  carutide  was  blackcnvtl,  the  muooiid  niembrmno 
of  the  tnouth  became  injected,  tJic  tongue  oMumed  a  brown- 
iab*bbidc  color,  and  tliero  wa^i  the  condition  of  a^phyxui, 
in  wliiob,  however,  tlie  arterieti  unhindered  continued  to 
pnUate.  When  Bernard  interrupted  tho  current  the  rat[d- 
nitor^'  inovcnicnu  b«i|>aa  again,  ami  with  a  rapidity  oren 
greater  tlian  before  the  galraiiizing,  MortMvcr,  tliero  tui» 
been  fonnd,  after  electrizing  the  mjri,  sngar  in  tlie  btoo«l,  in 
the  oerebro^pinal  fluid,  and  in  the  bile :  tho  urinary  secre- 
tion worn*  to  Htaad  still,  and  it  L^  oljdcrved  that  the  Mliva  ii 
increased  in  quantity.  Qalvanudng,  on  the  contrair,  the 
lower  ends  of  the  v«gi,  the  rtepirutory  nioreiaontri  continued, 
while  the  polMtiouit  of  tlie  heart  and  arteries  omited.  In 
moit  oosea  vomiting  followed.  If  wc,  after  the  death  of  an 
aniinat,  and  the  heart  uo  longer  beats,  conduct  an  induced 
current  unto  thi«  organ,  rliythinical  vontravtions  appear 
again.  Tho  oontractioaii  are  uincli  more  ninnifntt  in  tho 
right  portion  of  tho  liP'art  than  in  tlie  left,  as  generally  after 
death  the  left,  ventnolu  U  tinnly  coiitractfJ,  and  doM  not 
react  to  the  electrical  irritation,  while  the  right  ventricle  in 
this  condition  'u  almwt  always  filled  with  blood,  and  oon- 
tracte  powerfully  under  tlie  influence  of  the  electrical  cur- 
rant. In  nnlmali  which  hare  been  Icillod  by  chloroform, 
the  left  Tctitricle  tontetimett  oontinnes   to   pulsate,  though 
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fiiintlj,  nftcr  tlie  uction  of  iho  riglit  vuriuiole  has  caoMtl,  in 
conaetiueiK-v  of  csoomItv  expojijtioit,  by  moans  of  tlie  block 
blood  :  if  u'ti  in  ttuch  »  c&ie  electrize  tlie  right  vcntriolc,  ito 
putHatioiii)  begiu  again  and  the  expansion  IfeHcns.  Portispa 
we  might,  an  a  iutt  uteano,  iu  caso  of  cbloroform-])oi80iiiag, 
try  to  cx('it«  tlie  right  portion  of  the  heart  with  a  weak 
inditoed  curreot. 


K  Tk^  I^ivt  of  the  JEUatrie  Currmt  on  the  Jilood^eewA* 
and  .^fo^Aatief. 

Weber's  osperiments'  gave,  by  using  the  iiiterniptfd 
current,  tlio  following  n.'«ult« :  tho  mesenteric  artcrioii  con- 
trfkctcd  to  about  oiie-tmlf  or  onc-tbird  tlicir  i»nal  »ize;  by 
lunger  working  of  tlie  interrupted  enmjnt,  even  to  one-fifth 
or  ono-fii\th,  eo  that  tho  oirculatiou  of  the  blood  was  stopped. 
"Witli  a  weaker  irritatloit  tho  clfect  quickly  dlflajipoWMM), 
with  a  too  strong  current  tlie  arteries  loat  Uieir  eontractile 
power  and  expanded  into  unouriemal  eacs.  ICoUikor'  placed 
one  pole  un  the  umbilical  artvry  and  vein  of  a  friub  human 
plnvcnta :  tJiere  followed  contract! onx,  att  in  the  rate  of  tlio 
vessels  of  recently-amputated  limlM ;  the  veiii»  forced  out 
their  blood  and  changed  into  bloodies  strings,  also  the 
arteriw  and  lympb-veseeli'  eliowcd  coutniotion.  Tlic  irri- 
tability of  the  voinii  liuted  for  one  hoiu*  and  litleen  minut«», 
that  of  the  arteries  for  one  hour  and  ten  minut«s  and  that 
of  tbo  Kmph-vcsMiU  for  one  hour  niid  twelve  minute*.  Iu 
living  subjects  an  enlargement  of  the  vomoIm  immediately 
follows  Iheir  oontraction  when  a  ti>lo.rnbly  strong  intemiptcd 
oomtnt  is  usod.  So  wo  often  h:o  by  eiectrioal  irritation  of 
tho  akin,  taiag  moitt  conductors,  &nt  aniomia  through 
■posmo^e  ooDtraetioii,  tliou  by]>om)miK  through  paralytio 

■  Id.  ual  I.  R.  Wtbtr,  Wlrfcvng  ilts  HapHt-ttwtr.  Siromiu  ««f  di«  lllat- 
gttUm  In  HMllcr'a  Archil,  IMT,  ItcR  »  niul  *. 

■  Prmgiv  VkrtotJ^nchKa.  Miv,  DMd  ri.,  Daft  L ;  Zuf  Lobrg  tob  i«r 

OMHMtUlm  dtr  OMdMhUehn  Uliil-«nd  I^HfifaggtaMO. 
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Affection  of  tlio  voiwols;  while  aniJer  very  ititetifte  irritation 
apparent  hyiicnvniiit  ticU  in  irnmodiatd}',  and  InsU  often 
long  after  the  end  of  the  op«rntion.  [iemak,  t'X[M>rimontirif* 
ou  n  living  frog,  observed  th«  eame  plienoraena.  One  leg 
he  electrized  hv  means  of  a  current  fVom  five  orrigtit  Diui- 
ioH's  elcmoutA  by  placing  one  oondactor  imuiovaljl/  rm  n  cer- 
tiiin  part  n-Itilc  he  uiovod  tlie  other  iilovrly  up  nnd  don*n  the 
limb ;  the  other  leg  lie  threw  into  n  rigid  t>]iai<m  by  mcuifl 
of  ail  iiilumijttud  piirpent :  after  two  minutE^  tbe  vcbsoIs  of 
the  »>kiii  and  tuiucltis  of  t]io  iii«t  wito  swolleti  u-iUi  blood, 
white  tho9e  of  the  other  Ic^  wore  pale  and  eoutractcd. 


F.  On  the  ^Mi  y  th^  EUetpicat  Ourrmi  m  Ot  Blood. 

W,  Bmnde  wim  the  first  to  [nstitoto  oxiKirinionts  En  ro- 
gard  to  tlio  effect  of  the  galvanic  onrrent  on  albumen,  and 
camu  to  the  re^ntt '  that  it  coagitlates  on  the  ucgativ  u  ]K)lf, 
and  andor  vertAin  cirouinstancw  ou  tliu  pOAttivo.  Gmetin, 
who  experimo»t«d  with  a  weaker  carrvnt,  «.iin-  the  albumen 
alwaya  itepoeltod  at  tlie  poititive  polu.  Oolding  Bird  finalljr 
cune  to  tlie  result,  that  albnmcit  is  precipitated  irom  alka- 
line eolatiom  ut  the  positive  polo,  from  acid  m  the  negative, 
and  conmqncntly  bolongn  to  tlioee  bodice  wliich  £omctimee 
oppcar  M  acids  and  at  otliors  iw  alkalies.  Von  Witttch '  con- 
finnod  tlio  obfterratioiM  of  Oolding  Bird,  and  recc^ized,  as 
did  he.  that  albamen  aeparatee  from  its  alkaline  solution 
very  quickly,  and  in  iho  form  of  a  moiubrane,  while  ftx>m 
Ita  aeid  Mlution  it  iit  prec-ipitated  much  more  xlnwly  and  t» 
a  difl\ise  cloudioeiw  in  tliu  neighborhood  of  the  electnide^ 
AlbuDten  may  be  pn-vipitated  by  mcuni;  of  the  galvanic  cnr 
runt  al»o  from  MlationA  in  whidi  it^  proWDCe  cannot  bo 
nuulc  urideut  either  throngli  Iwiling  or  by  tlio  addition  of 
uitric  acid.    The  imeeooo  at  the  Banto  time  of  various  ealta 

■  PrOMcdiae*  oT  tbr  Rojal  RMkljr,  IttOU.    Ctltwrt'*  Aaulu,  Ixir.,  p.  Mt. 
'  tTdwr  don  BtaillaM  iIm  ({alTuAMilini  tlimnM  vtS  in»«l««llitinnm  na4 
nmiimlimilm  Im  Jounul  rtr  imkdfelw  CbanU,  tuUL,  p.  »,  laST. 
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modifies  the  inflncnce  of  the  electric  ourreut  on  Ute  tihtuaaa 
solution.  When  the  sulphate  of  eoda  or  potasea,  nitrate  of 
potawui,  plionpliitc  uf  ik>d«,  or  cliloridc  of  ikMliiiiit,  arc  pres- 
ent, the  precipitnlion  take«  pln«e  on  the  poHitiw  \nt\o ;  wliiii 
tlie  carbonate  or  bicarlwnate  of  any  of  tho  alkalies,  or  a  free 
alkali  IB  proMnt,  the  prvcipitatioii  is  ]irt)vuulu(],  or  much  de- 
layed. Theaorum  of  the  blood  buhitvot  much  in  tlit-  t,am9 
way  aa  the  albumen  solution.  Heidenreich  has  found  that,* 
when  we  expose  frvdi  arterial  or  veaona  blood  to  the  action 
uf  K  oontinuouH  current,  the  coaptation  of  the  feame  is 
thereby  hai*tened,  dcoompo«iitioii  talcing  place  io  such  n  way, 
that  albumen,  fibrin,  fat,  acids,  chlorine,  etc..  separate  at  tlie 
IMwitire  pole,  while  tho  wntury  and  ah-oholici  extnictji,  the 
nlkolino  and  earthy  Imumm,  iron,  and  coloring  matter,  np[>OHr 
at  the  negative  pole.  If  we  allow  the  constant  current  to 
act  on  the  blood  in  the  vctisek,  thvrv  is  produccxl  a  plug 
which  iidhunM  to  tlio  walls  of  tlie  ve^^iel  and  atops  tlie  circu- 
lation. The  clot  t>e<-omeA  firm  in  from  ten  to  thirty  min- 
utce,  and  is  then  sufUcient  to  cloee  the  vessel.  The  clot  in 
the  voitu  beharet  a«  In  the  arteries,  thoufjh  it  is  less  coa- 
aiiteat  and  darker  colored.* 


O.  Th^  Effect  (tf  the  EUHrle  Current  on  Md  Skin, 

A  moderately-iitrong  interrupted  current  working  by 
means  of  nioi&t  oonduotors  on  any  part  of  tho  »kin  produces 
generally  palencM,  whidi,  won  after  the  removal  of  tlio 
deotrodes,  U  follon-cd  by  reduen  and  hypcnutnia.  Through 
the  action  of  a  strong  intermptcd  current,  thoro  arise  ery- 
thema, swolUog,  vesicles,  and  wen  ulcpr»,  according  to  the 
degree  of  setuitlvwiflss  of  the  akin,  the  duration  of  tlio  ap- 

■  OMenniA.  fhjt^^him.  UoWnuohiiai^ni  dm  BluU  dorob  die  dNlrlM^ 
SiBlc,  III  iIot  Xnicn  Mctlici^ichM  ZcttBOfk  IM7,  Xo,  at. 

<  AMon,  fUpportd  ddla  CamiMbitM  elM  a  fklM  gM  *patl»c«ll  lull'  <I(«U«- 
pontim  e«M  bmim  coagekate  I*  maga*  ni-llc  arUric  a  Mil'  •tiltUndma 
•Ulfo  nm.    AbmL  Uohwa^  Jaa.,  1U7,  f.  il*.    Uu.  <1m  UtfiiMui,  1841, 
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pltctttion,  the  ftntu^i  vf  the  cmrent,  tbe  rnpiditjr  of  tito 
iiit4.*mi|>tioii&,  nnd  the  peonliarity  of  tlie  conductont.  Thu 
contractiblu  fibre-M-lIit  of  tlio  itkii)  nro  Himultanoouslj'  ex> 
cited,  mid  tliiTv  i»  jutxliicud  thercli^-  the  tm-cidleil  gocMc-fltwli 
(cBti»  niiiicrina).  That  tlie  elvvation  of  tbo  fikin-papillte  i* 
not  the  result  of  retlox  iicliun,  but  of  the  direct  vorking  of 
the  olectrical  viirrctit,  Kuliiker*  hna  ahown  hj  ptxMlucinf; 
the  oatJi»  aaierina  in  a  piece  of  ekia  cut  from  the  lofi;  of  a 
criminal  but  a  sliort  time  prcviutinly  oxvciitvd.  Tbe  con- 
trsctious  of  tJiu  libre-oells  are  eeeD  Xieat  when  we  allow  tho 
current  to  work  on  the  tunica  dartos  and  the  nipple ;  tlie 
firat  furniH  dtvp  mid  iiunicn>us  folds,  and  makcH  wormltkc, 
undnlaturv  itmvvuiriitN  and  the  nipple  riww  and  ramaiiu 
erect  for  some  time  after  tbo  aclion  of  tlie  current. 

Tkroiigb  tlio  cunlinm'^l  working  for  M^verul  minutes  of 
the  constant  current  on  the  outer  skin,  there  in  produced, 
bdnidca  tbe  sense  of  buniin;;  at  tbo  negative  pole,  a  visible 
difference  l>i-iwocn  the  poaitiro  and  ncgativu  jiuloe.  Tho 
{■cMJtive  pole  enlafgea  the  blood-reiada  and  ri-ildi'nH  tho  skin, 
the  negative  polo  lias  tlie  oppoidto  cflvct ;  tlie  first  causes  a 
depreation  of  the  i>kiii,  Uic  taut  a  owultini;  of  the  epidermis 
and  cntia.  It  brings  about,  moreover,  utvonliii);  to  it» 
eirongtk,  tho  dunttiou  of  its  a{>pUcatJou,  etc.,  a  chemical 
procoM  roMiItiuj?  in  tumple  erythema,  or  eron  doqily-pcno- 
trating  destruction  of  the  part  A  simple  pair  uf  connected 
plates  (zinc  and  silver),  of  tho  size  of  a  dollar,  causas  on  a 
nioifit  skin,  al^cr  tvrcnty-fuiir  lioun',  a  oonudcrtble  raddiA- 
ing,  and,  after  a  lap«e  of  fmni  two  to  five  days,  bliiten  and 
jiostules.  If  the  skin  is  deprived  of  tbe  eindormlK,  there 
MtA  in  Sminclinlely  u  {>»u'crfiit  bonuDg  pain,  a  profase 
•ecretion  of  e>erum,  and,  aAer  long  action,  an  ulecnted  suf- 
faou  covered  with  a  crust.  The  most  striking  effect  tliom 
ItMlf  alwajii  at  Ilio  r.inc  jiolu ;  for,  t}in>ii^h  the  lu-tiun  of  tlie 
current,  the  soItOiuldini;  Iluid  which  exudw  from  tliu  mirfaoo 

<  Vtbm  «•  CtemcUsa  ikr  UdotlMui  (to  Umnkm  mA  ia  Tbkn,  Kdt- 
MhrUI  fttr  vbMDMlMfU.  toolcgla.  Bud  U. 
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of  the  ekin  is  doconipoecd,  sodium  is  iwt  Ircc  at  the  silver 
polo,  and  chlorine  at  the  sine  polo,  imd  in  thU  way  chloride 
of  zinc  is  formed,  wWch  ie  in  iho  highest  degree  deslniirtivc. 
The  sodium  ect  (rev  at  tho  gilvvr  jilnto  ifl  soon  couvcrtcd 
iiito  »od«  by  oxidntion. 

The  interrupted  current  producw  »  diftiigreeaWc  prick- 
ing and  piercing  ^-ntuition  on  the  inucouA  membrane,  when 
tlto  oonductorft  are  held  lightly  on ;  when  they  ure  applied 
tightly,  there  follows  un  incrcttso  uf  the  niuouus  Re>cn-tion, 
prohahly  in  consequence  of  the  effect  on  tlic  oontntctilo 
flhrci ;  the  coiutant  current  is  able  to  cause  destruction  of 
tlte  mueoue  membrane  by  intense  actioo. 

//.  TA^  JSTrtrf  ^  tAe  Electric  Current  on,  th«  Sotut. 

If  vn  allow  the  intemiptod  current  to  work  on  a  bono 
which  lJe«  immediately  under  the  skin  previously  moistened, 
there  eeta  in,  in  consequence  of  tlio  irritation  of  the  sensory 
nervcis  of  the  periosteum,  n  rooting,  boring  pain,  rcMtn- 
bling  osteoMopic  pains.  Yet  all  the  bones  are  not  oqiiolly 
ecnsitivo  to  the  electrical  irritation — a  deportment  which 
probably  iiw  iu  foundation  in  tbc  greater  or  Iom  abundance 
of  nervcB  of  the  periosteum,  of  Uio  ligaments,  etc.  llie 
most  seneiUve  are  the  frontal  Iwne,  the  collar-bone,  and  the 
inner  eurfaco  of  the  »hin-bonc ;  niucli  le«d  sensitive  arc  tJio 
outer  and  inner  condyles  of  tlio  lower  leg,  the  breast-bone, 
and  the  knop-pan. 

I.  AccetMrtj  EftcU  of  ttm  Chtrrmt, 

We  will  not  speak  of  the  eJfoctit  whicli  the  application 
of  tliu  electrical  stimulus  produces  on  tlie  human  mind, 
which  are  nmm  of  a  psychological  nature,  and  manifctft 
tiietiuselvea  somelimcs  as  a  Mquatiou  of  wanntli,  «otnetiiiie!t 
as  a  BeDnation  of  preBsnre,  and  soinetimoa  reault  in  faint- 
ing.    Then  remain  still  a  mnltitade  of  effects,  which, 
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witli  a  grcnter  or  leaa  numtwr  of  iiidividuuls,  set  in,  and 
u)R»t  Iw  conisidorod  lu  immcdiato  cotinerjnencM  of  iho  opera- 
tion. IUto  belong:  titc  «ft«r-«iroct>i,  whicli  often  appear 
««vera]  Iioiire  snljseqnent  to  the  ri|>erntioii  iti  the  part 
ufliflcd,  and  art)  vlvnri;  tll«  rwuiltfl  of  being  electrized. 
Quil4!  f^'nerftlljp  tliere  ii^  an  iiKiliimtioii !»  Awy.  wbicli  comw 
on  fluuiior  or  later  atUir  tliu  sitting,  so  tliat  utU-n  tliuM  wlio 
ioffnr  from  sloepleauiOH  are  frood  from  tliis  miBfurtune  on 
tlie  application  of  electricity.  Frcquently  tti«  iiioni«i'»  ik-t  in 
cttrliw  and  more  fully,  probably  in  consequence  of  the  in- 
cicaM  of  tlte  How  of  blood  to  the  irritated  part,  or  of  tho 
geaeral  trrilatioii,  ospocially  by  electrising  the  le^;  fh>m 
tile  samo  eaxwiy  but  not  «o  of^vn,  luL'morrhuidul  hleedingB 
Mart  anew.  Finally,  we  miiiit  mentioD  the  qui«tinjf  effect 
of  a  vrc«k  current  directed  to  a  paJnfiil  part  of  the  body, 
vliich  in  produced  often  in  a  i>liiir1  time,  and  in  frvi]ueut1y 
Uutiiig.  We  not  seldom  see  neuralgic  paiod  wbicli  liavo 
vitlutoud  tlie  action  of  varioue  nicdiciuve,  or  pains  in  con- 
•equenoe  of  exudation  intu  the  joint  of  the  knee,  tho  elbow, 
Uie  hand,  the  finger,  etc.,  fully  disappear  on  the  applicalioti 
of  a  wcalc  current  directed  for  a  sliort  time  llirongh  tho 
aftected  part,  while  tho  effect  on  the  exudation  it«elf, 
judging  from  the  amount  of  it«  diminution,  l&  oscocdingly 
eligbU' 

■  tn  thia  eonawtion  rt  *hwlil  awiteii  Ui>  »»««1kil "  BlpcUiCTl  ■iwwfcwi*" 
rtaultiaE  froM  ilie  ve  at  tltenla  mnwu  in  MtUMOtion  olili  otruhi  ^nor 
Mffkal  ofMntiaMk  Dr.  BottCWktil,  of  rnnkforMoi-thv-ltiin,  tnil  Suinen, 
daailM,  of  SctUn,  w«r*  tlio  IrM  H  mke  ■iwcnihil  eiporinwB)*  aAtr  ilic  dir«o. 
tkiw  of  rtvttit,  of  PMIadelt>U*  (M«iL  OmtnUMtng,  S<».  "it-U,  iSM),  and 
"  U>  oilnM  lotlh  ottbotU  P»Ib  bj  Omuw  ct  «  ntk  ladiKllcB  carrDoL"  TW 
(Mtioot  lirU  onu  FlctlnxW,  uned  m\A  ■  liiol«(  (po^n  h  fh»  hud,  ui4  lb« 
tMar  *u  MiMral  M  th*  tuagm  vUcb  UiB  ofvruat  %M  b  hl»  hand  anraml 
iriib  •  illk  piKr«.  TtM  0»n«B*  of  P(naMi7  la  Loiuta,  sniler  tba  pretUnr; 
oT  HaUiL-**,  u  ««n  M  otlicr  dcniiala,  bkrii  not  roMgniatd  ulntncll;  aa  all 
MiMilioUc  On  U>o  oubcr  liaad,  rmuu^TM  (Uai.  im  ll«|iiuux,  148,  \9S4t. 
Or.  KinU  ITrMiM.  *Ml  Dr.  Kai  Cnotr  In  Huakk  (Bikr.  InlUcbca  IbmIUkmu- 
Slan,  41.  ItM),  Imto  aMd  eirctilcllf  wlUi  iiiMMa  h  othar  Ufbt  Nii^eal 
Oftntlou  1  iha  BM,  In  MIdng  inle  a  feloi^  and  In  «p«niaf  ajrpUIUio  bmlMMi  t 
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Tbrongh  the  action  of  tJie  CDDstant  cnrrent  OGrtain  other 
aeoeaeorT'  effects  are  noticeaWe,  which  c^poeiallj'  relate  lo 
tlie  nerves  of  Henxe  and  the  brain.  Some  iiimi  i»cr(i'ivi'  r 
metallic  taste  when  a  strong  current  \a  conducted  tlirnugli 
one  arm  or  one  le^ ;  obo,  with  some,  there  fullowB  a  Betm- 
tion  of  li^ht  on  eleHrizing  the  neck  and  hack.  Tatientu 
sutrt-ring  from  lab«?  and  alri>]>hy  Eomctimt-ti  ]>en;civ(;  tin* 
metallic  tanto  when  ve  oondnot  n  ciim>nt  through  tlic  {wl- 
Tis;  even  irritation  of  the  upper  tliorocio  vertebra  bj-  a 
i^troitg  current  in  ^uftlcifnt  in  such  individuali:  to  prudnoo  a 
flaidt  of  light  in  their  even.  In  feeble  pcrvonit,  Homotimcs 
comtant  currentfl,  from  twenty  to  tliirty  element«,  striking 
tlio  roots  of  the  X.  vagii«,  produce  slowno»i  of  the  pnlse 
tMting  for  Reveral  wcondti  or  intnittc^,  conihined  with  faint- 
ing and  ]>ttlenc8B  of  the  face.'  Finally,  there  ariiW!  often, 
when  tlio  currentK  iire  diructutl  fur  a  long  time  through  the 
nppcr  portion  of  the  body,  dizzin«»,  numbnaKi  of  the  hand, 
illiHions  of  the  acnsee,  and  other  disturbances  of  tJie  facnltien 
of  the  brain. 


ooNCLireioxs. 

1.  The  interm[>ted  onrrent  19  applicable  in  those  casea  In 
which  we  wish — 

a)  To  excite  the  inuadcji.  tlio  nervca  of  sense,  the 
senAory  or  the  motoiy  nerroe. 

b)  To  produce  oontractEona  of  the  blood  or  lymphniic 

e)  Or  to  affect  certain  organa  e^f^liod  ftorn  thosfm- 
patliotic 

Ih*  laM.  is  <«Utag  tlir«ugh  Uie  skin,  uiil  id  tetuAOmj.  Fluall.r,  RiolianUon 
(H«4.  Ttni«  ud  n«x..  Pcih  13,  April  IB,  IftM)  Im  pwiaWd  u  vqwrfmeiU, 
Mi4or  dia  nnno  "  VoltaiureotiaBiu^''  o(  the  Ml«vlig  aBUre:  h«  hM  1h» 
■iMUwWa,  aUanUd  •kb  m  MMotle  Biil-I  (aMnlU  or  •hloraftem).  Itar  *  loac  iImo 
oa  ■  pan  tn  whloli  k*  vblwd  lo  pnnlucc  aoaotlioak,  Sunl?,  b«  voalU  liani 
imdboil  Iki  MMr  nmil  lij  ibo  at*  at  the  liaroollM  aloM.  la  an;  mm.  Ilia 
UMlbctio  icIliM  luui «  rm-f  allglit  lli»m|K«lio  wwtlk 

■  RMMk,  t  A,  p.  m. 
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5,  The  mawnlnr  oontritctioti  [>m<lnoe(l  tlimngli  FaradU 
zation  increaees  the  temperatare  of  the  dUtnrboO  mnside, 
and  U  accoini>un!«<l  with  nn  iucrooM  in  tlio  volume  of  tlte 
Btroo. 

8.  Through  tlie  electriial  irritation  iwilf  there  Ls  {ndnoed 
an  incroue  of  MOflibilitj,  when  the  irritiitl*>ti-i  follovr  one 
anotlier  with  tolernble  qnieknet^  and  w)i«n  they  do  not 
exceed  a  oertain  duration  nnd  intensity;  nndci-  oppoMte 
inflneoca  thoro  is  soon  n  marlccil  dwrefu>e  in  i^n^ibilitv. 
nence  we  Ahoold  only  me  piirrentci  of  sach  a  strength  us  aro 
auffloient  to  produoe  the  desired  r«6ult.  To  caiiso  eontraction 
in  caae  of  mnscular  pandjiiis,  or  wnaation  wtiere  there  is 
lock  of  aensihilitj  in  the  sicin,  we  thonld  not  allow  the  eur- 
rcntfl  to  work  too  long  without  a  proper  nunilxir  of  pansee, 

4.  If  we  wish  to  relax  n  tense  nwado  or  to  looMn  a 
peripheric  contractor,  rci)o»t4-d  intermiasionfl  of  a  strong  bat- 
tery current,  or  single  shocks  from  a  strong  induction  carrent 
are  indicated,  and  are  (^nerally  mora  i>ow«rf\d  thnn  the  oon- 
stant  current. 

fi.  The  UM  of  the  eoiwiant  current  is  indicated  in  tlioM 
cases  in  which  wu  wisli — 

a)  To  exdte  tlie  nerree  of  Miue  or  the  skin  nerveo. 

h)  To  destroy  the  outer  skin  or  mucous  invmbmne. 

e)  To  produce  un  incrciuc  of  warmtli. 

d)  Or  to  inrlnee  a  chemical  process,  and  also  hlood- 
coogulation. 

6.  VTliile  generally  tho  douftity  flucluiitimi  df  tlic  inter- 
rupted carrent  producea  the  most  powerliil  exciting  means 
for  the  motory  nerves  and  muscles,  tliere  are  certain  pe- 
riplieric  paralyses  in  which  the  foii<^tiiiit  current,  {•mbntily  in 
oonaeqoence  of  its  unintemiptwl  iluration,  prrKiu<>eii  ofFecti* 
which  cannot  bo  brought  about  by  tho  induced  current. 

T.  Tho  MinaltivenoM  of  a  miucle  to  the  intemiftcd  cur- 
rent can  in  many  easeH,  through  the  application  of  a  toler- 
ably Mtrong  constant  current,  be  incroaecd. 

8.  In  galraaixiiig  a  nervo  It  is  ndrftHiltlo  ol\on  to  dtKOge 


S6  concLDSioNS. 

the  direction  of  the  current,  because  the  conductivity  of  a 
current,  flowing  long  in  the  eatne  direction,  decreaecB,  while 
with  a  change  in  the  direction  it  increases. 

9.  The  extrapolar  descending  andeetroUmua  is  above  all 
to  be  used  when  we  wish  to  bring  back  to  the  normal  con- 
dition a  pathologically  increased  excitability,  or  abnormal 
irritation  at  tlie  periphery  of  a  nerve.  Tlie  intensity  of  the 
desired  effect  is  aa  the  strength  of  the  current,  the  length  of 
the  time  of  closure  of  the  circuit,  the  greatnras  of  the  inter- 
polar  tract,  and,  finally,  the  sliortness  of  the  distance  between 
the  anode  and  the  affected  oi^n. 

10.  The  extrapolar  descending  catdectrotonua  is,  on  the 
contrary,  to  be  used  where  we  wish  again  to  excite  tlie 
sunken  excitability  or  leasened  sensation  at  the  periphery  of 
the  nerve  of  the  respective  muscle. 

11.  From  the  same  points  of  view  the  indications  for  the 
local  production  of  extrapolar  ascending  anelectrotonos  and 
catelectrotonuB  are  to  be  sketched  out,  and  consequently 
there  conte  into  consideration  the  extrapolar  ascending  ane- 
lectrotonuB  with  increased,  and  the  ascending  catelectrotouus 
with  decreased  irritability,  as  applicable  respectively  to  the 
cerebro-epinal  shoots  and  the  central  sources  of  the  nerve 
fibr^. 

12.  Tliere  is  no  doubt  that  we  can,  by  means  of  a  con- 
stant current,  even  of  tolerable  strength,  affect  through  their 
bony  coverings  the  brain  and  spinal  marrow. 


FIFTH   SECTIOy. 


ox    TVa  VAStOUS    KINDS  OP  APFARjlTtTfi  OONBHtUCTED   BSTE- 
OUIXY  FOR  TKUCAPBUTICAL  rVRPOSBB. 


I.     0AJ.TAK1C  APPARATTS. 

Amoxq  tlio  miuiy  itpp«nitii>efi  v1ii«b  tiave  been  con- 
etruoted  for  the  purpoae  of  exciting  galraaic  electricity  for 
e[)«cLal  tlierapeutio  asee,  and  wlicb  have  been  described  aud 
]>miiu>d  According  to  tbcir  diflercnt  foniiA,  w  diiuii,  ctirved, 
And  binding  apparatui,  wo  find  some  which  hare  no  appre- 
ciable pbreical  effect — aa the Ooldb<»]ger chain;  otbenwhoM 
vrorkitiji  i«  rendered  inacb  itiinpler  by  means  of  movable 
zinc  and  copper  pTattt  combined  with  one  another,  which 
may  bo  laid  on  any  portion  of  tb«  body — a«  Komenihuii>'ci)'« 
galvano^Ieotrica]  curve,  It^mier*8  eatajAtume  gaivaniqw^ 
KutUHimati'^  apparatus,  ote.  All  those  wc  will  ]>«««  liy  iu 
eilenoo,  and  notice  only  PalvemtaclierV  diatn,  which  pn> 
duoei  a  moch  more  marked  physical  and  cbemieal  effect.  TIiia 
consiste  of  a  sDiallcr  or  greater  aumbor  of  niovuble  tiicmWra 
combined  with  one  another,  each  one  of  wbidi  cotmist*  of  a 
imaU  wooden  cylinder,  around  which  there  arc  laid,  yet  with- 
out tooohing  eadi  other,  a  zinc  wire  and  a  gilded  copper  wire 
faaring  a  spiral  form.  The  individtutl  mcmlieni  arc  coiiiiectwl 
with  one  anotlier  by  menna  of  email  uietallio  rings  which  tako 
up  tbo  zinc  wire  of  odo  momlKtr  and  tlie  copper  wire  of  the 
next  following.  Each  time  liefore  tuing  it,  the  scricii  i*  placed 
in  vinegar,  by  meaiw  of  wbidt  a  lolembly  strong  electrical 
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convnt  a  prodii<^,  lasting  for  about  half  an  hour.  Tu  in- 
crenae  tlie  quantity  of  the  electrical  ourreDt,  a  scrim  oompotted 
of  larger  meiulxtrfl  mtut  l>c  ummI  ;  Itut,  to  iiicTMW  the  itUtn- 
»ity,  tho  number  of  tiivtiilwni  mtut  be  iiicrijaMKl.  Tltis  tp- 
parattu  dofieota  quite  perceptibly  thogalraiioniotcr  needle, 
decompodea  water,  and  oauHea  reddening,  ftwcUiit^,  and  blis- 
tering of  the  Blcin,  and,  in  ahoTt,  brings  about  cbemical  and 
phjBJcal  act*.' 

'  {In  the  Kaw  Tmk  Hntiuu.  JocsNit.  for  Karniibcr,  IMC,  I  d«Mrib«d 
ft  torn  or  e*l*Mue  iMttffX  ilmllAr,  la  ^Dcnl  fotaita,  to  tlwM  rrlWtnd  M 
In  Iba  lut,  bwt  p  iMoMid  of  ntaj  »JfMly.    I  nItntA  to  It  la  oonatfr 

Pw.1. 


Hon  *lth  the  npon  of  Mtml  mm  ef  tntantila  paiiljrili,  far  the  liwUaMil 
af  which  I  k*d  dcTUcd  Uio  afijMnliM  ta  qumtloo.     In  th«  OHjurbut  JocmNAL 
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Bat  tbe  working  of  rU  theBO  appwratu»es  U  entirely  on 
Ui«  skin,  and  not  od  tbo  Oeeper-l^-irtg  tisBues ;  it  is  kcooiii' 
pftiited  witli  a  eb«mical  act — tlio  oxiilation  of  a  iiiutal,  in  fact, 
depends  on  thiii — and  consequently  ooniat  to  an  end  when 
cuinpk-tu  oxidation  has  taken  place.  NevertheluM,  such 
apjiarut tiiuM  are  uwfiil  in  certain  ciwes,  when;  wc  wtah  to 
awaken  or  diminish  the  senitibility  of  the  akin,  and  many 
intereeting  cures  of  tbia  kind  are  pablished  by  careful  ob- 
»orvcn.  Laotmcc*  mcntious  a  ein^tus  of  three  years' ataod- 

or  rniinouMiiC4i  IbMcim  urn  Uhmou.  Jdbiwcosock,  Na  t,  Jntf,  IHT, 
p.  W>  m;.,  In  ■  iDWDoIr  tulUdi  nu  i^tf*«l9y  mJ  TVMtfNMirt  •/ Aywu  fc. 
Jbadib  ffJgiit,  I  daMribdl  tint  InMnuau  mot*  la  dtUU,  muI  tfani  It  u  In 
lb*  MmmpaaTtng  •oodout 

li  tmaiiatt  of  >  acric*  of  «lmMts  fcrmti  of  phlat  of  petfanMd  liM  ud 
ooppvr,  M  abown  at  F.  TbeM  pUlM  ti*  aoMcnd  toplbcr,  tbe  o^per  hfing 
b«M  orer  U  Ui«  oidi,  tho  dM  laU  Opon  H,  aod  )b»  l«v  Mcarelf  bMcMd.  A 
lUn  piw*  or  wood  U  Umii  plsMd  lMtv«en  ite  pUiM,  to  pivrani  Ibdr  bdnf 
pried  Uigf4h(r.  TV  d<B«BU  rMt  apon  ■  plate  of  btnl  rabber,  aiid  an  kept 
b  pbM  b7  Umt  banUubbcr  roJi.  Two  oUier  plalM  at  brd  rabbcr,  turlng 
Mch  a  luge  hok  la  the  centre  and  fovr  botts  for  tbe  rad*,  net  on  lop.  ThvM 
•M  kept  In  pkee  bj  pins  whkb  paM  tbmoyb  boh*  In  iha  rod*.  The  vkole  le 
fan(  to  an  Ina  or  brus  aopfMrt,  •■  ibttw*  la  tfci  tfan,  and  a  aaanf  nodcr- 
naith  eatcbca  tbe  TlBtRar  iw«d  w  Mt  Ibe  iMlnMMt  la  MtloOL 

To  airanga  tbe  appantuf,  an  cUneiit  wllfa  a  copper  Win  loMiied  M  ibe 
eepiNr  pUle  b  plieed  upoa  lb*  tamtr  fiet«  oT  bard  rvbber ;  upon  Ibe  eleoMM 
a  pbe*  of  Ba— il  «e  woolba  obi^  tbe  Mm*  riw  m  lb*  eliwi,  is  pUeed ; 
qpoa  (hit,  aootber  dcntM,  iIuq  ■  piece  ot  tanacl,  and  oo  ok.  TlM  ihwwMl 
ai«  BO  pItMd,  tbat  Ibe  copper  U  alwaji  below.  Tbe  hat  itimtnl  ha*  n  pboe 
of  eopper  *ii«  MUer«d  to  Ib*  iIm  plM^  bwidBWd  wlroa  are  uatd  lo  otMMM 
Ibe  pelN  wlih  Ibe  eletirodes. 

To  Mt  ibo  afipaiaMi  in  action,  atnag  rlMgar  I*  pooitd  upon  llie  top ;  it 
pawn  thra^b  lb*  ctewcau,  lad  mobUna  tbe  flanacL  If  Ibe  pltUe  wcm  not 
psfctalcd,  tbe  iHmd  traald  oal;  b«  ■-''"tr*^  at  iba  odB**.  ■ad  tbue  a  greM 
bee  «f  power  wooM  be  Iba  retnlL 

Copper  ipuat  Maj  b*  wed  laeUad  of  porfteaUd  oeppar  platM. 

ThU  ■jipuatw  b  oeailj  Bade  and  btpl  in  order,  Bad  1^  Ihorelbre,  adnlrablr 
adapted  lo  iwv  is  tbe oowilr7.  TbeatrTen(b«qDabte,andof  adepeeorteUa- 
tkj  pnponioanl  lu  the  nnabor  cf  ebin«B««,  and  of  qwaHtf  pt«ponknal  to 
Ibdr  dba.  I  nee  tttm  Ulj  to  a  bondred  ebmenttk  l>it«ag  awicubr  Mabia- 
tlon*  Br*  IMuMd  hj  II  hi  mU^  «r  bnaU^t  «f  ih*  tbralL— W.  A.  D,] 

'  T>*lt<  da  I'auMqIlalba  M*dbia  etdaa  — l-'V  dee  pouMooB  M  da  ginr, 
<  odlt.,  l-irb,  lUT,  L  a,  pk  «««. 
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ing,  vrlilcl)  woft  cured  liy  wearing  two  magnetic  pistes  on 
the  epigastrium  and  ou  the  coirceponding  part  of  tho  verte- 
bral colnmn.  Aft«r  a  lapM;  of  six  month«  the  patient  on« 
day  forgot  to  put  on  tlio  plates,  nnd  tlio  Hiiigaltug  retarued 
and  continnod  till  tbey  were  again  applied.  Miguel '  ctinKi 
a  ca«e  of  cptlepc^  in  the  same  waj. 

Tlicse  ptim  of  p1atc«  are,  however,  mucli  more  powerftJ 
when  thoj  are  placed  on  parte  which  have  been  previously 
deprived  of  the  epidermis  bj  mcom  of  bliBtcring.  Laonnee  * 
tiurcd  a  cam  of  angina  |>ectori«  by  laying  one  plate  oror  the 
pit  of  the  ttomaeh,  tlie  epidermta  being  removed,  and  the 
other  on  the  back.  Orioli  and  Cogevina '  removed  a  cough 
nf  five  ycarb' standing,  iu  a  young  girl,  bjr  placing  a  zinc  and 
a  eopi>er  plate,  connected  by  a  silver  wire,  on  two  poeitioaa, 
ftved  from  tlieir  epidennia  by  means  of  a  blister ;  finally, 
Spencer  WflU*  often  hoalwl  ulcers  which  had  withstood 
bU  other  rcmedicH,  or  threatened  to  become  carcinomatous.* 


Of  tlic  galvanic  apparatuses,  which  nro  used  specially 
for  chinirgical  porpoeea,  we  notice  here  : 

1.  The  Middtldorpf  baUtry*  which  is  constructed  of  the 
following  dimciifion^ : 

A  polinhed  wooden  cheat,  with  two  handlea,  that  may  be 
shut  up,  13*  broad,  13'  doop,  and  with  a  cover  10'  S"'  high, 
M  divided  by  means  of  partitfons,  b,  into  four  equal  compart- 
roent«,  which  receive  four  glass  cylindere  standing  on  piecea 
of  felt  Thwo  are  Of  high  and  4\*  in  diameter.  Tbey  con- 
tain tlie  0'  bi{^  and  4'  wide  »trongly-amalgamated  xinc  cylin- 

>  DmImIm  KlMk  TOM  1  0«wb«r,  ISU. 

*L.'..Y.  «T, 

'  (!■>.  (if*  nO|i)taui,  IMT,  f.  9U. 

*  lt«B«thum>B  Uxr  n«a>kkaiifM  dM  GaltmnkuM  Ht  4«r  Pnult  dM 
Dr.  CORCTliMlaCarfb.  0|>|>«ab«l«'*l«luebitn,  IM9.  SdiiDldt'*  JibrMdiM-, 
Baad  IriT.,  pL  1«1. 

*  &  wcUon  li.,  Swgn?. 

*  PI*  rialTMio-mutkv  ein  Bcilreg  nr  opoaliTCS  Hcdldii,  BtmUo,  ISM. 
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dere  df  wUicJi  Iiato  n  ciroamference  of  13',  ao  ttint  ooob  of 
tluffin  preM»nt«  7S a ',  andullluur,  3120*.  Within  tlii>e« tluFB 
ntwid,  on  p«Ue«tiiU  of  otone,  tbe  cluy  cvll»  «,  4^*  high  and  3^' 
in  diameter,  into  which  the  platinum  utiiniydip,  whicli  are 
fumi»licd  vrith  gln^  covers,  and  hare  altachvd  to  their  upper 
portion  (h  tho  zinc)  a  BinaiU  copper  piece  for  connecting  with 
tlte  cODducting  wires.  Each  pUtiuuiu  »tar  oonaiflta  of  tlmx- 
pUtee,  3'  \0"'  high,  2'  0"'  broad,  united  bj-  meaiM  of  a  pluti- 
num  clamp,  and  beut  in  such  a  wsj  as  to  form  a  six-rayed 
etar,  having  a  working  surface  of  about  250a  '. 


At  the  crcwfiin};  of  tlio  partitions  of  tlw  cbwt  U  placed  tliP 
commutatnr  A.  This  oonsiita  of  a  wooden  column  baring 
on  it«  npper  sllglitly  eoncare  end  eiglil  little  cups,  4'"  l>road, 
oaiiioly  FPIT  in  au  inoer  circle,  and  '1^2.  in  a»  outer  for 
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holding  qnEclcBilvcr.  Into  theiie  little  hoI»  the  copper  con* 
ducting  wirea  i,  ooming  from  the  sine  and  platinum,  dip.  On 
their  wsy  they  pass  to  tho  11"  high  oo[^>or  cylinder  J,  into 
which  tboy  nro  futcnod  by  the  ftcrew  m.  The  copper  cyUn* 
ders  belon^ng  to  the  nine  have  a  Hlit  below,  which  allows 
them  U>  be  secured  to  the  zinc  cylinders,  while  those  belong 
iug  to  the  platinum  have  a  filit  on  the  Hidu  bo  that  the  wirva 
maj  bo  taken  out,  without  removing  the  platinum  ftxHn  tlie 
add.  From  the  bottom  of  both  seta  of  cupa,  which  are  oon- 
tiMted  with  the  pUlinum  and  zinc  win^c,  tlie^ns  oxt^tnd  the 
wires  n,  which  at^  may  be  Hocured  to  tlio  cotiduvUng  wirea 
of  whatever  kind. 

In  the  commutator,  as  we  have  seen,  all  wires  from  the 
platinnm  phUce  oomo  to  the  inner  circle  of  cups,  and  all 
those  iVom  the  zinc  cyUndcra  to  the  oatar  circle.  In  onlor 
to  coQcentrate  these  to  a  simple  chain  or  a  chain  of  two 
pairs  or  to  a  pile,  so-calIe<l  commutating  disks  are  used. 
Thoat,  which  are  made  of  wood,  have  a  diameter  of  ^',  and 
cany  copper  wires  furnished  with  feet,  which  are  bron^ht 
into  oonutvtiou  with  all  the  nine  cyliudcn,  or  all  tlie 
platinum  plates,  or  with  eadi  alternately,  acoorditig  to 
the  oombtDation  desved.  When  setting  tlie  dinks  on 
the  commutator,  care  must  be  taken  that  Ph  always 
come  in  contact  with  the  platinum  of  /,  Zg  with  tlio  zinc 
of  the  IV  elomcntii,  and  there  are  for  thU  purix^cm  on 
each  disk  two  indications  or  murk-points.  This  twttery  is, 
a»  GroveV,  flltod  with  nitric  and  sulplmric  aoidi«,  and  con- 
tinuee  of  the  same  strength  for  hours. 

Much  cheaper,  and  answering  the  same  purposes,  is 
3.  SldArer*»  toryt  srno-Airfton  htUt^y  which  is  placed  in 
an  oaken  ohait,  and  confltDtd  of  six  Bunsen's  elements,  which 
are  filled  with  nitric  and  ealphuric  acids  (1  ;  6).  ])y  meana 
of  starv  of  copper  plate,  which  are  marked  Xos.  1,2,  and  R,and 
irtiich  can  be  laid  in  Bcn>w4tandt  bo  mado  m  to  receive  the 
wires  ooming  from  the  zincs  and  carboni,  we  can  combine  all 
the  zinra  and  all  the  carboiu  into  one  pair,  or  into  two  pain,  or 
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into  ft  pile,  aocording  m  wo  wihIi  to  roii<lcr  iiicHtidcwent  a 
ttiick  anil  sliort  wire,  one  of  middling  strength,  or  one  that  ia 
long  and  thin.  In  order  to  nuke  a  leeeeoing  of  tlie  current 
ponible,  Stohrcr  bus  placod  a  moderator  on  the  cover,  which 
OODUftto  of  a  piece  of  tcrtM  »ilrer  wire,  through  whidi  the 
current  is  conducted,  and  in  this  wa;  diminitthod,  before  it 
passM  into  the  apparatus  containing  the  wire  to  be  heated. 
On  the  foot  uf  the  moderator  ii  a  movable  ctamp,  to  rega- 
latc  UiB  amount  of  weakening  of  the  current. 

Le»  naeful  is 

8.  GrmeCa  hattary'  Thid  oootHts  of  nine  amulgaraated 
zinc  phitca  and  «lx  copper  platex  covered  with  carbon,  of  which 
always  throe  zinc  ptate«  combined  with  two  carbon  plates 
stand  vertically  on  the  ba£e  of  the  apparatu*.  The  ba«o  it 
mii'lo  of  hari.1  india-rubber ;  it  has  an  excavation,  and  is  tax- 
ninhed  in  xXs.  cover  wltlt  five  holea,  tliroogh  which  the  air, 
blown  in  by  means  of  niblter  tubes,  in  the  excavation  readies 
the  fluid  into  which  the  entire  Bpparatu«  is  dipi>od.  Tbi»  fluid 
in  in  a  ^Ittiw,  wooden,  or  porcelain  vetuel,  and  consists  of  weak 
Bulpbnrio  acid,  to  which  the  bi-chromato  of  potash  (in  the 
pro{K)rUonii  of  1  ;  10)  is  added.  After  the  batter}'  ia  dipi)cd 
into  the  flnid  a«  lii^h  a«  the  upper  edge  of  the  carbon  plates, 
a  Y-6bapod  tube  v.  fastened  to  the  rubber  tube,  and  to  thix 
a  pair  of  beUow^i ;  soon  the  fluid  ia  thrown  into  considerable 
commotion,  and  after  four  or  fire  scconde  the  platinum 
wire,  which  is  secured  to  the  conducting  wire*  going  from 
the  zinc  and  carbon  poles,  fj^ca-s.  Tlio  current  remains  con- 
atant  to.  long  aa  the  blowing  is  kept  up.  In  Germany  this 
Itattery  baa  not  met  with  the  approval  which  Broca '  hiu* 
given  it,  becauM  the  rubber  is  eaiiily  destroyed,  tlie  t)ellow8 
'■A  not  an  exact  regulator  of  the  strength  of  the  current,  Uiq 
apparatus  is  complicated,  etc 

For  galvano-caustic  purpoaot,  and  in  a  HtiU  higher  degree 

IMUawmdwv  4m  fld>ukam  toa  l>r  i.  SuaUr,  IMI. 
•  Dull,  de  riMdtaK  ulL,  p.  TB,  Norbr^  tUT. 
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w  a  means  of  producing  tii«  coniitaiit  ciimnt,  or  that  of 
Voltaic  inductiun,  the  following  are  woittij  of  notice. 

4,  TJia  large  sinc-carion  hatt«riea  constructed  by 
Klohrer,  because  tliey  oon»uu)c,  wlicn  not  in  use,  ncttlier 
;!ino  nor  aui(k,  tliongh  applicable  in  the  muno  case*  u 
tbc  fon^oing,  and  bvx^uso  tliuy  an  fami&lied  witli  a  con- 
venient regulator  of  tlio  ntrcngth  of  tlio  cura-ut.  Thvy 
consist  of  a  greater  or  leaf)  number  of  zinoKiarbon  elements 
(witliuut  day  coIIb),  wbii-li,  Bc-curod  to  a  beam  in  the  middle 
of  tlio  bikttcnr,  tnay  lie  ruii^cd  and  lowered.  In  tlie  cvlin- 
drical  pieces  of  carbon  is  a  deep  hole  with  a  diameter  of  aboat 
oiie-tliird  of  an  inch,  which  is  filled  with  sand  and  closed 
with  a  glau  ittoppor,  and  »crvo«  for  taking  up  nitric  acid  or 
concentrated  chromio  acid.  Entire,  well-amalgamated  zinc 
oylindere  cnoirclo  the  carbon,  and  are  prevented  from  coming 
in  contact  with  tlm  by  moans  of  gloM  Isolators  fuetcncd  to 
it.  GIa)«e«,  which  stand  on  the  pedestal,  and  into  which  tlio 
elements  may  bo  lowered,  serve  for  holding  dilute  sulphnrio 
acid  (1:6);  according  na  the  etcmcnto  8ink  more  or  Ices 
deeply  into  this,  the  cnrrent  ii  more  or  le^  strong.  When 
not  in  u.4e,  the  carbon  and  nine  are  lift«d  so  high,  that  the  bdI- 
]iburic  acid  no  longer  oomeit  in  contact  with  them,  and,  as 
ihu  acid  in  Lliis  caM  takes  up  only  the  lower  third  of  thu 
glawi,  it  niny  be  transported  withoat  danger;  beeidee,  oa 
tlvere  is  no  consiuiijition  of  zinc,  or  dooonijMNtion  of  acid, 
ihc  Hpparatns  may  stand  for  month.4  without  nee<ling  a 
new  filling,  and  being  always  ready  for  UM.  Moreover, 
tlie  oloments  may  be  united,  as  in  the  two  following  bat- 
toriM,  by  means  of  cUmpa  of  copper  plate,  into  one  or 
Mvcral  piairo.' 

■  [TUi  iMtlwj  U,  111  uif  optoIoB,  Uio  nrj  bett  jM  Jwliaa  for  »t4- 
ic«t  p«nKMML  Bl4hrer  hat  raMMljr  tnprOT«4  1l  by  PBdoolsK  Ha  iIm  •»< 
altering  ike  urangmail  for  gHllai  lfe«  nrrvnl  ttom  a.aj  munbcr  of  cella. 
Thh  ImI  tiM  boM  (till  rsrtbar  iiByrat«d  bj  Mr.  UivmIict,  of  (hit  ril.v,  a  it-tj 
AXthA  elertfieka.  Il<i  lutmnraU  arc  for  —,U  bj  Mcwn.  TWmaan  k  Ca  Id 
an  artlele  oa  Oipalo  InIu>tU«  Panljriia  conlalnad  in  Ike  Qui.Kn>LT  J«uuiiv 
or  FanvoLMMAt  Mmictih  an  Urmoal  Jnurmviwiici  for  Jnl*,  IMS,  I  kiT« 
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TLe  ino«t  convenient  apparatus  for  the  application  of  the 
COUfltuut  ciUTOiit  to  luuiicul  purpoM8  i^~- 

5.  Rtnutk'a  tin«-earb<m  bati^ry.  Th\»  genenlly  ooodftto 
7f  lixtj  elements,  which  have  the  foUuwing  proportions. 

d«Mrib«)  StAhnr'a  iMlWrf  ■!  l«a«lb.  TIm  Mee«p4D;iiig  wood  m  (n«.  4) 
«U)  MTTo  bouer  UuB  aMjr  iJditlijtttl  dcMriiitiim  10  glrc  u  iJca  of  iU  (umL— 
W.  A.H.] 

no.  L 
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Id  a  gtuM,  15  cm.  higb,  and  II  em.  in  diameter,  tliore  is  a 
coil  of  one-iticli-tiroad  copper  plate,  to  wbich  there  i»  sol- 
dered a  copper  wire  wlitcb  passe«  Terlically  npward  throogfa 
a  glass  cylindor,  S.5  cm.  wide,  ftod  scrro*  to  connect  with  tlie 
next  nuinding  eleiiteot.  Tliis  glaea  cylinder,  cemented  into 
the  bottom  of  a  elay  cell  which  ouven  the  copper  plate,  is 
filled  with  watur  and  piocw  of  Mne  vitriol  iij)  to  its  edge. 
At  tlie  upper  [wrt  of  tlie  cIaj*  cell,  Hurrounding  it,  and  reach- 
ing to  tlie  bottom  of  tlie  glass,  there  is  a  compressed  \mym 
of  p«pier-m&ch4^  to  the  height  of  from  6  to  7  em.,  on  which, 
•oparattKl  bv  ii  lajor  of  fiutian,  reitA  a  zinc  cylinder,  1^  em. 
thick  and  three  times  as  high.  This  modificatioa  of  Damn's 
elements  bj  Siemens  and  Uatske  has  the  advantage,  throngb 
limiting  the  chemical  procQV  within  the  Iwttvrr,  of  length- 
ening the  darablenc«s  of  the  apparatus  in  tiiii  way,  tliat  the 
same  may  l)e  nsed  many  months  without  repairs,  if  we  only 
take  care,  every  three  or  four  weeks,  to  fill  tbe  glass  cylinder 
with  cryittulii  of  blue  vitriol.  It  i»  adTisablc  to  clean  tlw 
batteiy  erery  three  or  four  montlia,  by  which  mean*  the  ziiw 
is  made  more  actire ;  the  security  of  the  copper  wire  may 
then  be  twted,  injuries  may  be  repaired,  and  more  acid  water 
may  be  added,  till  the  sine  is  covered.  Theio  sixty  do- 
mciiU,  placed  one  behind  another,  aro  broiiglit  tn  ooonection 
with  the  current  selector,  rheotrope,  and  the  galvanoscope, 
wbic]i  three  iastmrnents  are  eccured  to  a  ]>oli8hcd  mahogany 
board. 

The  current  selector,  which  has  for  its  object  the  uniting 
for  effect  any  number  of  olcmcntK,  even  as  high  as  sixty,  hue 
the  following  oonstruetlon :  It  ha^  ten  Mtvcr-pUted  bnttons, 
arraiigdl  in  opposite  half-circlee  of  ftvcH,  bearing  the  naml>6r« 
10,  8,  6,  4,  3,  10,  SO,  30,  40,  60,  whieh  indiealv  the  number 
of  element*  witli  which  they  are  in  eombinalion.  In  the 
middle  of  each  hitlf-cin-le  U  a  wind),  which,  moved  from  bat- 
ton  to  bnlton,  shuts  off  any  d^ml  niimbor  of  element*.  If 
we,  fur  instauue,  nec<d  fi>rIy-two  elements,  WO  turn  the  winch 
BS  to  40,  tlie  wincli  Bl  to  2;  while,  if  we  wbh  to  nse  stz 
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elemonte,  tlie  wind)  B8  is  moved  to  the  nitil  O  Ijing  between 
the  two  hnlf-circlm,  tl«  wineh  Bl  to  6.  Wtivn  botii  windiai 
are  at  O,  there  U  no  cnrront  flowing. 


Tlic  change  of  the  direction  of  tlio  cnrreni  is  effected  bj 
nMiu  of  the  commntator  0,  in  eoDncction  with  the  points 
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K  (iKtnnal)  *nd  W  (reri-reed).  The  cunducting  wins  Mug. 
Ewcared  by  the  biDdlng-screws  K  (voppcr)  luid  Z  (xJno),  the 
po^tiro  c-iUTCnt  (>iu>m«,  when  tlic  winch  of  the  commalator 
b  on  H,  through  the  clamp  K  and  tlie  oonductitig  nire  int« 
the  bod;,  and  throngh  the  other  conducting  wire  to  tJie 
xino  pole  7j.  If,  on  the  vontrarv,  the  winch  in  on  TV,  the 
potitire  cnirent  puses  from  the  clamp  Z  throngh  the  bo<l7 
toK. 

Tbo  gcUvanotcope  Q  shows  os,  when  the  tips  of  tho  con- 
ducting winx  aro  ptawd  on  *aj  part  of  the  bod,r,  f)n<i  tlie 
etopper  a  is  removed,  how  strong  the  corrent  is,  bj  means 
of  the  amount  uf  dc-viatlou  from  the  O  i>oint.  On  tlie  brass 
button  above  the  gulvano«:oj>o  there  !»  a  Bniull  magnct-KKl, 
b;  turning  which  to  the  left  or  the  right  we  can  place  tlte 
needle  on  the  0  point,  when  this  shows  a  deviation,  tlie  cir- 
cuit bciug  open. 

Tito  combination  between  the  battery  and  the  current 
selector  is  made  in  the  f>ilh)wing  way :  After  the  individual 
elements  arc  arranged  behind  one  another,  and  the  zinc  al- 
ways connected  with  the  copper,  the  first  conducting  wire 
of  the  coi>p<>r  pole  of  the  first  clement  i*  carried  to  the  but- 
ton 10  of  the  winch  Bl,  and  there  cwcurod  br  means  of  a 
screw.  The  second  wire  ia  fastened  into  the  clamp  which 
nnitcfl  the  »econd  clement  with  the  tliird,  and  carried  to  tlio 
button  &.  The  same  takes  place  Itctween  tlie  elements  4 
and  6,  6  and  7,  8  and  9,  and  the  wirce  are  nnited  with  the 
buttons  a,  4.  2,  in  a  eorrenpouding  order.  The  wire  between 
Ibe  tenth  and  eterenth  elements  is  conuocted  witlt  llio  but- 
ton O.  From  the  Seventh  element  on,  the  enumeration  in 
always  by  ten  elements  j  the  conducting  wires  are  eot  on 
between  tlie  twentieth  and  twcnty-tiret,  the  thirtieth  and 
thirty-first,  the  fortieth  and  forly-first,  and  finally  tlie  fiftietli 
and  Sfty-flrvt,  and  carried  thence  to  the  bntlotis  10,  20,  30, 
40,  of  the  winch  B2.  The  lattt  wire  is  carried  from  the  xinc 
p<de  of  the  sixtieth  element  to  button  60. 

Remakes  clectrodee  consist  of  wooden  handles  with  brass 
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tipA,  vhich  have  the  form  eillier  of  bnltonA,  froin  }  to  1  inch 
in  diameter,  or  of  Mgrnvnta  of  balLs  nnd  plateo,  &om  1}  to 
8  indias  in  diunotor,  or  of  sqaaro  rode,  from  1  to  3  todies 
long,  and  (  to  1  inch  vide.  Theee,  to  prcv«iit  oxidation, 
kre  covered  with  ptalinnm  plate,  and  then  with  a  kvvr  of 
flannel  conrealod  by  Ilncn,  The  conductors  are  prtilwted 
by  oork  ooTcringi*,  from  i  to  i  of  an  inch  thick,  which  are 
»eoared  to  the  metal  pbite  by  linen  binding. 

lately,  Fromhold  haa  described  an  apparatus  in  a  ohort 
fttfetf'  which,  so  far  aa  w«  can  judge,  is  un  iinproveroent  in 
the  coQetmction,  rince  wq  can,  by  Ui«  nae  of  jt,  not  only  ob- 
tain onrrcntii  of  a  dealrod  tntttmijf,  but  of  any  quaiUUj/y  for 
tberapouUcal  purpoacA. 

6.  JFh»nhold'«  apparatus  has  the  following  conetmction : 
lift  bwe  h|u  a  lc»|jclli  of  24',  and  a  breadth  of  13',  and  is 
Aimiitlicd  on  each  of  itA  longer  aides  with  a  prominence  for 
the  reception  of  a  wooden  column,  31*  high,  haTlng  a  glit 
below,  3'"  wide.  Tliero  is  gluod  to  tLo  bottom,  and  eecnred 
by  screws,  a  second  board,  pierced  with  33  LoIca,  which  are 
for  the  reception  of  33  battery-glaaeee.  A  similar  board, 
aerving  as  a  point  of  enpport  for  the  gliitsw,  may  be  secured 
by  means  of  two  Mrcws,  whicli  pass  througli  the  sliu  in  the 
column*,  at  any  height,  even  aa  far  np  aa  the  edge  of  tbe 
f^tuekf  and  allow  in  tbia  way  an  open  view  of  these  from 
all  rides.    (Soo  Fig.  6.) 

Tbe  83  glnnriTTit,  eadi  of  which  tiaii  an  outer  diameter  of 
about  Si  inchet,  and  a  height  of  8  incbea,  are  arranged  in 
4  rawR,  and  wrve  for  the  reception  of  tbe  sioc-Iead-plati- 
nom  elements  already  dcecribed.  The  electro-motor  metals 
are  secured  to  a  wooden  frame,  of  the  dimenitionK  of  tlio 
bottom  board,  which  U  divided  lengthwise  into  four  parts, 
and  carricK  on  itti  middle  cross-piece  the  dial  (Remak's  car- 
rent  M-lector)  and  the  commutator.  Tbo  four  longitiuHnal 
diTisions  are  »o  divided,  by  moaoa  of  oroaa^ticks  or  saddles, 

■  J>tt  ««MUiit<>  iiilvMiMlM  SIMM  MttdlMrtMr  la  wlaiM  Intaauillti-  mA 
QMBilUuwCTtk,  rwli,  IMT. 
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that  eacli  saddle  comes  exactly  ox'or  the  middlo  of  a  b«tt«fx> 
glMa.     Tho  entire  frame  U  elevated  when  tlio  metala  are 


rM.a 


I      I     1     I     i     \ 


/  / 


llli^  1!lfc'T»  11»  1II»  111  flift  ^^^ 


"i 


iiiriJiiiiiP' 


3 


lip 


Ufted  from  tho  fluid,  and  u  lowered  when  theee  aro  allowed 
to  link  into  the  floid  oonwatinK  of  acdd  water,  and  thig  riiiing 
and  ninkinjc  take  place  by  means  of  a  wiiidliLs».  Tliia  noti- 
■Mt£  of  AD  iron  rod  pasfliag  from  one  colunin  to  the  other, 
which  hohU  on  both  of  its  inner  ends  a  metallic  dbk  of  8 
inches  diameter,  and  a  co^-wtieel  where  it  paMoa  at  right 
anglte  through  tlio  column.  Tliis  wheel  U  moved  by  meana 
of  an  ondleM  vortical  screw,  which  tum«  it  completely  on  its 
axis  by  *)  rerolutionfl,  and  in  hold  fa*t,  tlmmgh  the  friction, 
at  any  height.  The  dial-plat«,  which  receives  on  iu  lower 
surfooo  tlie  conducting  wires  of  all  the  {Xttitive  poles,  con- 
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rists  of  a  horisoiitol  dink,  5  inclicn  in  diamotor,  of  wul  I  •drivel* 
wood,  which  haa  on  its  eurlitoe  3^  numboni,  corTeepondin^ 
to  the  33  elements,  and  of  ui  indiL-Ator  which  cwi  be  moved 
without  di^turbiiiff  the  u{ipanituA  fKim  1  ti>  3i.  Connected 
with  tliU  b«tt«f7,  as  with  Remak'a,  there  is  a  conimut«tor, 
and  in  place  of  the  magnet-noedlo  thcru  is,  separated  firom 
the  appAnitus,  a  tuii^nt  )>ux-<.>oiii|>iis»  which  it  intorculatcd 
in  tlie  course  of  the  current. 

Tlie  power  which  thia  apparatus  has  of  delivering  currenta 
of  greater  intensity  and  quantitjr,  retulfat  from  tlio  poMibiltty 
of  introdacing  a  greater  or  leaa  nniuber  of  elements,  and  of 
unlcing  thcin  more  or  lees  deeply  into  the  fluid :  moreoror, 
all  posaiblo  modi&caticHis  may  bo  roaorted  to  acxwrding  to 
tlie  viirioiu  thcrapontical  indicatiooA  or  aurf^ioal  deiuaiid». 
This  battery  abo  prodnoee,  by  the  alow  ainking  of  the  elec- 
tro-motor metala  into  the  llutd,  a  gradual  inttrouatt  of  tho 
fuaniity,  and  through  tlte  alow  niorinj;  of  Uie  index  from 
lower  to  higher  numbers  a  gradual  increaae  of  the  intinwUif 
— advantages  which  Fromhold  cunsidera  of  great  aen'ioe  in 
tltorapoutitii. 

Deoerving  of  !ii>ecial  notioe  ts 

7.  T/tonaent  I'olariaation  Battery,*  bocanae  it  haa  the 
advantage  over  all  other  batteries  of  prodncing  sufficient 
electru-motor  power  by  the  use  of  one  galvanic  element, 
'  which  takes  up  very  little  room,  because,  though  the  first 
eost  is  oonslderahle,  tlio  exjWQse  of  operutin<;;  it  in  light,  and 
hecanse,  with  certain  moditicatJonR,  it  may  aervo  ua  a  tranji- 
portablu  battery  for  metlioinal  purpose.  The  theory  which 
lies  at  tlie  funndation  of  the  eonatniction  of  the  apparatna 
is  the  following :  Wlieii  we  touch  tlic  poles  of  a  galvanic 
alemvut  to  two  plutinum  plates,  which  are  dipped  into 
dilute  sulphorie  acid,  and  tltcn  remove  the  element  and  con- 

'  Ht  F«l4ri«(k(i*-Ba»Mi«,  «!■  mwt  Appatsl  car  BtrroritriiMioB  iliM 
CoMlaiikllolwa  alaMriMbcn  SOvmm  (o^  bebw  apnnanf  wiil  o«iwlMntr 
flttofa  nU  nifc  cIms  dnselMB  pItMlMUa  SImmms  t«i  JuUm  Ttawsw, 
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nsct  tlic  pUtiiiiiin  ]iUt*»  hy  meanB  of  «  mcttillic  wire,  tticrc 
arUe$  ao  electric  ciirreiit,  whicli  ruiifl  in  ui  oppoeitd  direction 
to  the  current  which  produced  this  condition — tho  platinum 
platM  are  then  polu-lxod ;  during  tho  «hort  time  of  contact 
tliere  vtm  fomie<l  an  inv-ii*ilile  tilui  of  the  conBtituents  of  the 
water  on  the  platinum  platts — hydrogen  on  the  plate  which 
vtH  to  connoutioD  with  tlto  zinc  |>ole,  and  oxygen  on  the 
plate  in  oonnection  with  the  copper  pole.  The  current  haa 
naturallj  only  a  short  duration,  eince  the  hydrogen  and 
oxygen  <i»ickly  unite  again,  hut  wo  may,  in  a  very  short 
time,  in  tlits  way  cJiarge  a  large  nunilier  of  plates,  and  ob- 
tain, if  we  unite  these  into  a  hattery,  an  electrical  current  of 
TCiy  high  tenaion.  The  strength  of  the  current  docrewM, 
however,  very  quickly,  anIeAR  we  take  care  to  charge  tJie 
individual  celU  without  breaking  tlteir  connection  with  one 
another,  and  tlm  ib  duno  by  ko  arranging  the  plationm 
ptatcK,  n»  in  a  battery,  and  the  connection  of  the  polarizing 
element  with  each  platinum  pair,  tliat  the  already  present 
obarge  will  be  increased  by  the  action  of  the  charging  cur- 
rout. 

Tlie  pohrisation-iatfary  oon^LiU  of  tliree  principal 
parta:  1.  The  battery  proper;  3.  The  galvanic  element, 
which  cliargee ;  8.  Tho  dtctributing  apparatut,  through 
which  tlto  current  produced  by  the  element  L*  conducted 
from  one  to  another  of  tho  different  cells  of  the  battery.  I. 
The  battery  i<  formod  of  two  open  wooden  choDtit,  eacli  of 
which  ii  divided  by  means  of  36  platinum  plateii  secured  ia 
its  walls,  into  25  cells,  bo  that — and  thi^  is  a  peculiarity  of 
tliis  battor>' — tho  platm  thvnMclvw  Ibrm  [vartition  walls  }»• 
tween  the  cells,  and  tJie  two  sides  of  a  plate  belong  to  two 
different  oclU.  3.  As  tbo  galvanic  element  mnct  bo  aUe 
ouily  to  deoompofto  water,  it  is  best  to  dm  a  sino-platinnffl 
or  a  sine-carbon  element  with  nitric  or  chromic  aoid.  8.  The 
distributing  apparutui  oonsista  of  a  flat  ring,  composed  of 
insulating  material,  into  wliich  a  number  of  short,  mdiating, 
metallic  rods  are  «ocuro<l,  a*  many  in  number  oa  the  battery 
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cells.  Each  of  thwe  U  eomhiued  livntMiuof  a  tine  silver  or 
copjior  wira  with  »  plittinuiii  {>lAt<:  iutho  battery.  Tlirongb 
the  nttddlv  of  tlnj  rinjr  piw»e»  ft  venifiJ  iixU,  wliirli  nLrriw 
aliove  two  isolated  ViTin^  aloiigt^ido  of  one  atiotlier,  wliii^li 
«tantl  in  coiinwtion  with  two  wooden  uliiin)M,  evrring  for 
tli«  r«ce{>tion  of  tlie  oonduoting  wire»  iVom  Uie  jjklraiiie  do- 
nteat.  The  tn-o  anits  reprer«nt  the  two  polos  of  tlie  «1en)<>iit ; 
wkIi  is  enpplied  with  «  spring,  and  thi\T  stand  m  far  npart 
that,  whon  Olio  touctice  onv  iitcinllic  r<><l  of  the  ririf;,  t)iu 
other  lA  aim  in  citiitwl  witji  the  next.  If  th«  axU  is  now 
turned,  which  tatty  be  done  b;  menns  of  viock-work,  a 
wcifchl,  or  iin  cIoclro-tiii^niQtic  contrlvaiioo  moved  b v  a  ftal- 
vaiiio  element  (u-iut:)i  (■ntuKui  a  nivolutiou  in  »t  moat  two  or 
three  seconds),  each  plate  will  become  loaded  one  after  the 
other  with  hvdrof^n  on  onv  sido  and  oxvf^'n  on  the  othi-r. 
After  A  xinfflu  tuniin;;  rotmQ  of  tho  axi«  all  the  plates  arc 
vhai^:ed,  and  the  battery  ta  in  a  condition  to  ItcgiD  its 
action.  The  tnteonty  of  tho  t-urrent  i*  regulated  througli 
tho  polarizing  element,  and  this  i^pun  through  the  rheoitat, 
i  e.,  an  apparatus  that  enables  na  at  pleaaare  to  increaM 
tlie  eondut'ting  reai»tancfl  by  intorralatin^  a  lon^ror  or  shorter 
metallic  wire.  The  entire  apparntius  Mclusivo  of  the  gal- 
vanic element,  is  eitctosed  in  a  polished  wooden  chest  1^  feet 
long,  1  foot  wide,  and  ^  foot  h^h. 

n.  iMDrcnos  APFJjmjre. 

Among  the  ma^eto^loctricttl  induction  apparatiisos  we 
m-ill  meiitinn: 

8.  7^0  apparat*n  of  Pixii.  In  th»  the  electrioal  nir- 
rwil  !»  iridiiciil  hymvani)  ofaHlii-l  oininict  rotating  vertically 
on  its  axU,  alwve  iho  polcsof  which  are  two  iron  rods  wound 
witlt  eonnvctin);  Hpirals.  The  magnet  rotates,  while  the  in- 
flw'ti'in  KpimU  rcninrn  inimovablc. 

In  nil  the  later  confltractv*!  «i>{>aratiwea  the  magnet  b 
IminnvBble,  and  the  horse-shoe  shaped  soft  iron,  either  with 
the  induction  opiral  or  vrithont  it,  U  movable.  To  the  in- 
s 
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dndioii  it{i]i»nitii*(fi  with  movable  spirals  Itolong  tlioM  of 
Saxtoii  wid  EttingliBRjMjn,  KciI,,Sl<»hrer.  etc. ;  to  thoM  with 
[inmovnlilo  A{>iralK,  t)iichetme*t«  mn^eto-electrkAl  appanttiui, 
iind  that  of  the  hrothont  BrvtOD. 

fhl  Itorw-tthoe  mngnet,  of  fire  or  eeren  pUtea,  eetrtiroH  hy 
meanfl  of  screws  to  a  wooden  bjwc.  Between  tlie  ariiw  of  tlie 
nugtiet  there  is  s  entmll  cvlinder  which  m»y  be  Mt  in  niutjon 
by  itionnjt  of  n  tuniiii^r  wln^el  pla<'wl  tiiwve  tlio  iiinj>iiot.  Tito 
cylinder,  In-iiiji  of  lens  <Hanictcr  than  the  wheel,  nmkoA  m  coP- 
r«epondingly  groBter  nunil*cr  of  rovolniioutt  tlian  the  lntt«r. 
With  the  cylinder  tho  iiidnvtioii  KpinUit  tiini  and  »li<o  tho 
iron  axlo  lying  )»efore  tiiette.  On  thin  axlo  nro  two  stool 
rings  one  of  which,  uoIaUid  l>y  mcAOs  of  a  oovering  ofglKw, 
wom),  or  ivoty,  roccivctt  one  end  of  the  induction  epiml, 
tlio  otlicr  end  of  tliin  opiral  i*  tAken  up  by  tlio  occond  uniso- 
tatod  ring.  Thiti  ring  conabu  of  two  diviAtonn,  the  front  one 
of  which  is  iniermpted  by  two  diametrically  opposito  indon- 
tatioitti,  wliilc  the  liiudcr  one  has  an  uiibrokeD  Bnr&ce.  On 
each  fiide  of  tho  axlo  tB  a  aiiiall  braiw  column,  into  wliicb  me- 
tallie  liprings  arc  MTcwed;  tho  right  one  eupporta  two 
BpringH,  one  of  which  glides  over  the  fiiirface  of  tlie  isolated 
ring,  the  other  over  tlie  front  division  of  the  uniiuihktiNl 
ring ;  the  fpnn^,  tteciin-d  to  the  left  colnmn,  comed  in  con- 
tact witli  the  iithrr  diviiiton  of  thw  lalter  ring.  Finally, 
there  »  I'aetened  u.>  each  brssa  column  a  metullie  condtietitig 
wire,  fiimiHhi-d  with  iin  a[>[ilicatton  cylinder,  l>etwccn  which 
the  ImmIv  to  lie  eUi-trizeil  a  intercalalod.  If  llio  turning 
wheel,  or  with  it  the  whole  rotating  sysuin.i* not  fii  motion, 
eaoli  polo  of  tbo  tnafrnct.  pnxlncee  an  opi>(bit<-  jHtUrity  in 
tho  aoft  Iron  ooatainod  within  the  indnction  epindii,  eon^e- 
c|aeotly  wttli  each  half  rcvolntion  of  tho  axis  the  Btdca  of  the 
iron  ttimeil  to  tlie  magnet  eluin-ie  llieir  [whtrity.  Each 
luafnirtic.  iron  nnl  pru<Iu<-c9  an  ctedrii-  t-urreni  in  tlio  spiral 
whicli  siiTTounda  it,  aocording  to  the  fiiHowing  hiw:  if  wo 
excito,  in  an  iron  ro<l  which  lio«  In  a  itpiral  wound  to  the 
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rigltt,  irui{;n«tiHin  in  Hiic-li  n  iray,  thiit  on  tlie  activo  i^d  « 
north  pole  fa  produced,  then  tlic  positive  electric  current, 
iii'liiro'l  through  Iho  magnet i«tn,  pasMi;from  this  liido  into 
the  spiral.  Thu  n-vur»e  followit  with  n  winding  of  the  epiral 
to  (h«  l»>ft.  The  brasfl  columns  on  Nrth  Bide:*  of  the  ftxlo  Iiave 
tlitf  itfBi-c  of  ronducting,  h_v  means  of  the  metalltn  spring 
oiiil  wires,  tlio  indim-d  current  to  the  portion  of  the  iMxly  to 
l>e  aflecte«l,  and  tliiti  ulwayii  takes  plucc  nt  the  nioniL'nt  when 
the  pole  of  the  irn)n  rod  i*  moved  away  from  that  of  the 
mapict.  and  the  tipring  on  the  right  Mdo  Hinks  into  one  of 
the  indentations  which  are  found  on  the  front  du'ieion  of  the 
uniEiotated  ring.  If  we  hare  to  do  with  a  spiral  wound  ti> 
the  right,  and  at  thin  moment  the  iron  roil,  who#<e  wire  end 
h  coDuectod  with  tlio  faolated  ring,  \e*v»  tlio  nortli  ]wIo  of 
the  horrte-shoe  magnet,  the  jKwitive  furrent  goe^  ti)  the  right 
column  and  (the  conduction  of  the  front  right  eprtng,  which 
now  stands  in  an  indentation,  Iwing  inlemiuied)  thenco 
through  th«  condueting  wirc«  to  the  IhkIt  opcratod  un,  and, 
paaeing  tlirough  thfa  from  right  to  )eA,.reacIiee  the  left 


column,  the  spring  of  tliu  left  side,  and  tinally  tlio  unisolalod 
ring.  After  tlio  next  half  revolution,  when  the  iron  rot], 
wboMj  wire  end  is  connected  with  the  uni^ilated  ring,  comes 
under  the  influence  of  the  south  pole  of  the  horuHdioc  mag- 
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net,  Uie  pmulivc  current  (tli«  vtiiiduvtioti  of  lite  front  riglit 
spring  Ifoing  again  iulemipted)  goes  through  the  npring 
of  the  left  »i<le,  tho  left  <:dumn,  the  left  conducting  n-ire,  into 
the  electrized  body,  Mid,  pfuetug  thruugh  thia  frum  left  to 
right,  retunM  by  wny  of  the  conducting  wire  of  tin)  right  Nde, 
th«  column,  and  tlie  nglit  lun<l  spring,  to  the  i»otntcd  ring. 
The  current  goes  changing  from  right  to  left  and  from  leA. 
to  right,  in  an  eleotrieed  arm,  for  instance :  at  one  moment 
it  paweii  from  the  hand  to  the  ehoulder,  and  at  tiie  uuxt 
from  the  ghouldcr  U*  the  hand,  and  so  od. 

10.  Tlia  eanio  thing  Iwlcert  place  with  the  Sart<m  appa- 
niftM  modified  by  Kfii,  n-hicli  ha?!,  in  the  pluceof  the^pringH 
and  Bt4Mil  riiigtson  the  front  end  ot'tlie  iron  axle,  a  gyri-irojie 
to  arranged  tliat  it  can  t>e  tnnied  also  by  the  wheel.  It 
cvnsuta  of  four  flioall  half  disks  of  German  eijvor,  covered 
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to  n-itliin  three  lineit  of  their  edge*  with  lac,  which  from 
their  relative  pwiitiona  seeni  to  form  two  round  plate*.  Of 
those  half-<liaks  the  apper  and  hinder  stands  in  connection 
with  the  front  and  lower  oiie,  and  lower  and  hinder  is  sini- 
ilarly  united  with  the  front  and  upiwr  one,  and  e»ch  takea 
up  an  cod  of  the  iudttction  ttpiral.  The  di«kii,  which  are 
nopaniiiMl  by  alwut  one  inch,  dip  IntoqiitckHilver,  which,  for 
tlie  purpose  of  mding  tlio  conduction,  is  placed  in  two  fur- 
TWK*  of  a  woodcii  veeael  standiog  on  an  appropriate  pedestal. 
In  the  (jutclcitilver  of  each  furrv^w  there  licit  ii  metallic  wiro, 
to  tlio  outer  eiida  of  whioh  the  condnoting  wins  are  con- 
nected. Ilere  also,  witli  each  half  rerolntion,  tlie  direction  of 
tho  current  changes,  which  pu«M»  to  the  body  to  bo  idectriwd. 
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Sitihrer  firat  cmooeeded,  hy  ineaiu  at  liis  very  Ingenloiw 
cotnmiitittor-roiitrivancc,  m  cliangiiig  tlic  currents,  Roving 
•ftereochltalf  revolntloti  in  opiKwitc  directions,  Intocurmits 
having  the  Mune  dirortion  and  mt  sncli  pftMiii);  to  the  body. 

11.  fftohrvr'ti  ajjjtanttua  citnsiAts  of  u  horizontally-lyin;; 
hora&4]io«  magnet,  of,  at  most,  five  oqanlly  long  platect,  and 
of  an  iron  axle,  l>etweea  Uio  arm»  of  tlio  magnet ;  to  these 


nro  nttachoil  from  Iwliind  forward :  a.  Tlie  commutator ; 
|}.  Tiiu  iH>ft  iron*,  wound  with  the  induotion  epimlB.  which 
I  are  Beciired  to  the  enda  of  an  iron  har  at  an  anfclo  of  ninety 
I  degreee ;  e.  A  oratik  which,  eet  in  motion,  turns  the  entire 
[rotattnf;  ejetem  (axle,  commutator,  and  induction  K[>irahi). 

Here,  A«  with  the  SaxUm-Kttinghaiucn  api>aratu»,  each 
I  core  of  tlio  induction  coil,  with  each  half  revolution  of  tlte 
axle,  ifl  changed  into  a  nortli  pole  and  then  again  into  a 
iK>uth  pole ;  and  yet,  by  means  of  the  cuMiinutalor,  current* 
having  the  mme  direction  pan  over.  The  couimittatur  cou- 
■IhIm  of  a  diortor  and  Lniadcr,  and  of  a  longer  and  narrower 
braM  cylinder,  which,  Mparated  by  means  of  a  wooden  tulw, 
are  placed  one  within  the  other,  the  »hort«r  being  outcnnoet. 
()ne«u;h  en<l  of  eacli  cylinder  there  it*  eolderwl  a  ctecl  ring, 
M  tluit  we  have  four  Meol  ringts  which  wo  will  nntnlter 
from  l>cfore  Imokward,  1,  2,  3,  and  4.  The  half  of  eaeb 
rtet'I  ring  projects  beyond  the  other  half  by  mbout  J  a  tine, 
in  auch  a  way  that  the  prominent  balvcn  of  1  au<l  B  and  of 
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S  iind  4  oi>m»]>oiH].  One  eiid  of  tliciiidiiotjon  s)>inil  b  oon- 
nocted  with  tlic  rint;  I,  niiU  tliiit  throui^h  tlie  nurow  bntM 
tabe  with  the  ring  i,  while  the  oIIilt  uiid  of  tlie  spire]  » 
ooduccUhI  with  tlio  ring  %  nnd  tliroiigh  tUis  with  3.  Final- 
ly, two  Htvcl  vpritigH  arc  k>  Mciirwl  to  tlio  wooden  ohcMt 
in  wliioh  the  nppnratiH  ia  jilHccd,  that  their  free  muU 
touch  the  steel  rings  lightly  from  ahove,  and  their  tincil 
mdfi  arc  furni»1iud  with  eoiiducling  n-in«.  If  the  appunitns 
i*  »et  in  niotioii,  cltii-iii<;  ono-hnlf  ruvolution  the  »tocl  ringn  1 
and  8,  and  fltiriiig  the  otlier  half  the  ateel  nnj^  2  and  4,  aru 
tou(;he<l  1>;  the  steel  spring  Tbo  podtive  enrrent  from 
the  one  end  of  the  wire  guo«  throur;h  the  rin;{  I,  the  corre- 
sponding spring  nnil  the  nnterier  i»>n<)neting  wire  to  iho 
human  IkmI^,  and  then  throtigli  the  |HMlerior  conducting 
wire  and  steel  spring  to  the  ring  3,  and  so  finishes  its  conrBO, 
Kincu  it  rvtunis  through  thu  rin^  3  into  thu  spinil  coil.  Ky 
menn»  of  thlA  oonnnnutor,  cnrrt ntM  having  iilwa\-^  tint  saniu 
direction  are  conducted  throtigli  llie  body  to  he  eloctrixed. 
In  order  to  increase  the  frequency  of  thu  iuterruptioitH,  St4>h- 
rer  hiu  roceutly  attached  tu  the  axle  n  (Miir  of  tiMtliMl  di«k« 
of  copper,  m  that  at  eiu-h  rcvohitiun  of  thu  wheel  the  current 
is  freijueiitly  interruptod. 

The  so-<?allecI  American  apparatiiacs  uf  Palmer  and  Uall, 
in  BoAtoti,  nnd  of  Davis  and  Kiddor,  in  Now  York,  are 
worlhy  of  notice,  hciug  Miiall,  compendloui«,  cheap,  nnd 
serving  f»r  many  cnse^ ;  they  have,  however,  no  commu- 
tator. 

In  reganl  tu  voUa-«lrt'irieai  ifuliicti^fi*  tipparataim'*,  tlio 
earlier  oura  (Raamann*)),  ItanrhV,  cUt.)  couHiiited ;  a.  Of  a 
simfde  ur  of  a  constant  chain ;  h.  Of  one  or  two  wires, 
which  tiiurirolecl  in  numerous  windings  a  higli  cylinder  of 
pa|)er  or  wood;  c.  Of  a  tiK>lhed  turning  whei'l,  which 
eaUfeod  the  interruption  of  the  current ;  and,  finally,  d.  Of 
condm-ting  wires,  which  earrieit  tlio  interrnpted  currvnttf  to 
tliu  hody  to  l>e  elet-'tri/^sl.  The  int^nnity  of  the  current  wait 
modiAtfd  by  ineuiw  of  iron  nxLt,  which  in  grenter  or  hiM 


MKKF<WAONKa   JlFPAIUTUB. 


119 


aomben  wuro  placed  iu  the  ojliiuler,  u  well  oa  by  k  ■lowtir 
or  fiiBt«r  tiinting  of  the  wbe«l. 

Tho  Neef-  Waytter  aj/jiaratu^  U  mnre  <roiiiiilcto  lluiti 
those,  and  may  bo  <;uuHidur«.«J  us  Uiu  fuimdatii)Q  of  nil  Uic 
Diuru  recent  and  moru  pvdcct  vultik-inducUoQ  ap)>amiiim> 
wliicb  are  funiulied  with  a  stdf-acting  hjuamor. 

13.  Tf^t'  Ne^'  Wagtutr  opparatu* '  eonattU  of  a  ouostaiit 
obaia,  m'Ikhiu  potutivo  pole  U  connected,  by  means  of  tlio 
conducting  wire  a,  with  a  little  cnp  on  tlio  pedestal  of  tlie 
induction  coil,  filled  with  quicketlvur,  and  wboee  negative 
)iole,  through  tliu  wiro  ^,  MOOtuteotod  with  tlte  begimiinf;  of 
tltu  induction  «)>iruiy.  llie  induction  tipiral,  after  nomeroiis 
windings  arouud  «  wooden  cylinder,  reaches  the  point  «,  wid 
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Mdft  in  a  mkohJ  quicluilver  cup  d.  6otwe«n  thti  cope  &  and 
i  k  connralion  ia  made  iu  tJiu  following  way:  A  copper 
wife  m,  whidi  QXtenda  horitontallv  under  tho  coil,  D»d*  in  a 
'Mitall,  ligtit,  movable  platinum  hainuior  <?.  Tltta  haiiuiier 
rut*  on  a  platinum  ]>liit'*,  whidi  is  »oldercd  to  iliv  wire 
eominff  fram  l>.     Tlimu^h  llio  lilting  up  of  tliv  Imninipr  u, 
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Mw)  tliroQgli  tlio  rcititlUii^  8e)>ariitum  fruiii  Hic  platinnm 
plate  wliii.<b  licei  under  it,  the  current  \a  broken — tlinnifcti  the 
tailing  of  tlic  HUmo,  tlic  current  is  again  formed.  The  Kppcm- 
tiu,  liowcvvr,  ilircoU  botli  opi-ratiutM.  Tboro  ie  in  thu  induc- 
tion ooil  A  cylinder  of  Koft  iron,  which  beiiome*  tnu^nelic  im 
noon  «s  the  current  runs  tlirough  the  indoclion  wire.  When 
magautic,  it  nttmcts  a  sinnll  irun  plutu,  wbicb  h  Boldonxl  t« 
tlie  iDOX'sble  wire  m,  by  wbicb  means  both  wiro  Htid  ptatl- 
num  hammer  are  lifted  and  the  current  ia  inlermpted.  Aa 
Boon,  however,  ba  ibo  current  i*  interrnpted,  the  cylinder 
lo«e«  Itii  lUB^nulic  iKtwv,  th«  movable  copjKir  win*  fallM,  and 
the  circuit  ix  u^in  olofted,  in  the  next  moment  to  be  re- 
opened, and  so  un.  By  mexDit  of  the  constant  npening  and 
eloMUg  of  the  circuit  in  the  indutrtion  win-,  cunvntH  uro  pro- 
duced in  a  Ae<rond  wire  running  parallel  with  tbti^  whicli 
can  l>e  nsvd  for  physiulog^ical  and  tbcnpeutical  pur|>oe(». 
The  rapidity  witli  wbk-h  the  interruptions  follow  one  ati- 
otlier  dependi)  on  the  distance  of  the  iron  plate  fn^m  tlio 
iron  cylinder,  and  this  may  be  regulated  by  mcaiifl  of  a 
Mrew. 

HIopft;rV,  (»cnt«:hV,  GoldberjrerV  apparatu*,  and  ntherik, 
are  more  or  lewi  coropendioU£>  modifications  of  the  above ; 
they  are  mostly  pnt  in  action  by  means  of  a  Bun^eii  ziuo- 
carbon  eUnncnt.  Some,  fur  the  purpotto  of  modifying  tlto 
atrengtli  of  the  current,  are  riimisbed  with  a  tv>-c!ailvd  nutd- 
orator,  Tbia  is  a  glaw  tube,  filled  with  water,  alcohol,  or 
oil,  into  the  iip[ier  and  lower  end*  of  wliicli,  cIommI  by  corks, 
the  terniinationM  of  ronduetiiig  wirex  cntc^r.  \*  wo  can  at 
pleasure  MJjMrate  these  from  one  another,  and,  oonae^jnently, 
sliorlcn  or  lengthen  the  distance  tbniagb  which  the  current 
has  to  paM  in  the  fluid,  we  ]>o««ttw  a  meant  of  conducting  a 
current  of  greater  or  lew  strength  to  the  body  to  be  olcc- 
trijwd. 

18.  J[>iMt«nn«*«  voIta-«Uetrieal  apparatnt '  is  composed ' 

■  fDMlM*M.<felltlMUtMikiti1owlUKM«'.lcss  0' OT.^Mfi],  ieai[p. 
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of  Ivn  drawers  in  »  vroocl«n  chctit,  and  nt  a  mctAllio  caver- 
itjg  placetl  alwvfi  theee.  In  tlic  louer  ilruwi^r,  witioli  ix  lincil 
with  ccmcntod  gitLM  jil»t«»,  «o  that  the  tnoiatiire  may  not 
aff««t  tlie  wood^  in  a  BuniwnV  element.    The  zinc  h^  the 


ifonn  of  a  flat  box,  in  which  the  onrl>on  irithont  a  diaj'hnwrin 
ifl  plaoed.  TIm  cartwn  in  flat,  hollowed  oat  in  the  middle,  and 
filled  with  oolce-doiit.  If  the  cari>uQ  is  new,  we  saturate  it  with 
nitrio  acid  and  phice  it  is  the  zinc  vuwol  after  we  have  moiet- 
eitod  the  whole  Hurfacu  of  the  latter  with  a  Mturaied  H>lur!on 
ofealt.  Lately  Duchcnuo  hart  chanj^tlio  element:  the  carbon 
plate,  saturate<l  with  water  in  an  india-rubber  Imkc,  \»  covered 
fint  with  tlie  Eiilpbide  of  mercury  and  then  with  a  layer  ut 
tliin  clotli ;  on  theno  the  sine  plate  is  placed.' 

Two  copper  plates  A  and  ff,  one  of  whidi  i«  in  conneo* 

'  BaA  vlfmraU,  Uwlr  t*m»  Inia  um  <ritlt  ilw  mmH  volto-ladiiciioa  tpp*. 
Mimt*  t»  Um  haadi  ntmOj  of  Uw  H^profendoMl,  have  Ac  wlnabiec  tlM 
Uuj,  trttlj,  peed  no  mU,  ud  MMmlty,  liiat  Ibo^  alt  mart  UcUng  bMMM  tktf 
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tiou  vitb  the  xinc,  and  tlio  otlior  with  the  cftrimn  of  tbe  ele- 
ment, ci>mmanicate,  hy  itKans  of  twu  iiUUniiiu  \t\miai  C, 
Dy  irilli  tliu  priinarr  Epiral,  which,  ad  the  ncvondju'j',  liok. 
ill  the  tiiotkllic  cuvcrini^  od  the  upper  part  (^  the  wooden 
cheit.  The  prmiary  or  niajpietuiiig  itpini,  coiuisliii}:  nf  a 
proportionattly  Hmall  numt^er  of  win(lin)E8  of  a  1  nuu.  tliicic 
wire,  holiL)  in  its  cavity  a  bundle  of  iron  wires,  itnd  Aervoai 
w  a  point  of  departure  to  the  extra  current,  whUe,  frout  tJie 
MK'otKlury  »r  induction  Apirul,  which  i*  fi^inned  hr  ■  much 
loi^ger  number  of  windings  of  a  J  mm.  thick  wire,  th«  ncc- 
oudarr  current  is  curried  off  in  £*  and  K  Around  thb 
inunovitblo  t^pira]  thero  i«  u  elOM.il,  itiuvablo  cop[)cr  cylinder, 
which  i*  l^inii*hcd  witli  «  riciUu.  If  it  u  ptwliod  enlirely  into 
the  nietalliQ  coverinfi;,  tlie  currents  have  the  lowent  intennity ; 
in  or<lor  to  gradually  increase  tliis,  the  c^Itndor  must  he 
drawn  slowly  out.  As  thi«  Iciswnin);  of  intensity  was  not 
«uliicicnt  in  [wwerful  Hp)>iinitiu<cis  I>ucheuno  )>lucetl  luintlior 
c]o9e<l  cylinder,  holding  a  bundle  of  iron  wireit,  within  the 
magnetizing  spiral,  and  obtained  tlie  least  action  when  it  vraa 
fully  covered  by  the  cylinder  and  «piralit.  Tlie  physical  rea- 
son of  thiti  iis  that  eloAcd  conduetont,  near  an  induction  cur- 
rent,  having  the  form  of  metallic  cylinders  or  of  clu?«d  spi- 
rals, produce  a  weakening  of  tbe  eurrcnt,  because  eurreots 
are  inducvd  in  theuisclvo*  by  coming  and  going,  and  ut  tlio 
expense  of  the  induction  cnircnt.  So  in  this  case,  tlie  cur- 
rent flowing  in  the  spiral  is  weakened  through  the  action  of 
the  outer  cop])cr  cylinder,  while  through  that  of  the  inner 
tlio  otfeet  of  the  iron  ro<U  may  Ih<  eoinplctoty  iieutrulixixL 
A*  a  third  means  of  weakening  the  current,  there  b  alto 
utthchod  to  the  ap|karatus  a  moderator  O,  wbii^h,  on  aceonnt 
of  the  gnnler  or  lose  depth  of  water  through  which  ttie  cur- 
runt  has  to  patw,  rcnden  it  potwiblc  to  priKlu<ro  any  <h»ired 
IcMOiiing  uf  the  Ntrength  of  the  nnrrent.  The  inlerruptiona 
niny  Ui  made  in  two  dilTi-rcnt  ■wayn:  either  through  ti,  tho 
luimmcr,  which  musiatHof  a  miivnble  inmrod  /T  and  a  screw 
/fiimished  with  a  platinum  ]>oint.  witli  which  tho  eoft  iroa 
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of  lh«  iron-wire  l)im<)le,  at  a  point  t^oveivd  wtili  pUtinnoi 
{^t«,  eonim  in  ouiituet ;  or  i,  tltn>ii^li  iLu  c<.>^-wliixO  iinini.- 
dtalely  abnre  tlie  wooden  cbeet,  wliicb  is  uioTHble  \ij  mean« 
uf  II  wiacli.  Mid  ran  lie  lirnlighl  in  conne«.-tion  with  tlio  itpiral 
li,v  »  i^i'riiifr.  Wo  lun  tlius  ablo  to  v»rv  tlic  Iru^iiviic}'  of  ihv 
interruptioiLi  at  pleasure :  by  means  of  tbe  baminor  we  may 
obtain  four  in  a  second,  and  throngh  the  tumiuK  wliecl  a  Btill 
mmallur  rtuiubor.  In  onler  to  uii'aeunt  tjiu  (ttrungtli  of  tUe 
«an«nt  of  th«  galranic  element,  tliere  i»  a  so-called  oarrent' 
measurer  in  tbe  upper  drawer,  a  Itox-uqmpaHs  wliic-h  tudieates 
tlie  (legrai  of  magtiotii%in  of  tl>e  iron  cure.  Thv  disk  of  tliv 
box-compAU  i«  divided  into  four  partA,  and  vacb  part  into  90 
dei^es.  Tbe  ourrent-minsurer  serves  aliui  U*  keep  tite  pri- 
mary current  of  the  element  of  even  Btrengtb.  Nu  pile  u 
purfectly  conf^lant,  and  even  DuclicnneV  elemcDt,  after  sev- 
eral honm  of  ai^tivity.  Iam^i  a  part  of  itA  otrength ;  Itut  we  are 
able,  wlicn  tbe  cnm]Mifi8  liliuws  a  slackeuinjr  erf  the  current,  by 
tlw  addition  of  a  few  dropM  of  nitric  odd,  to  bring  the  ma)^ 
uet-iieedir  Iwck  In  itn  earlier  Alitnd-poiut,  and  we  have  the 
]H>wt.T,  tbrifUgli  the  combined  working  of  the  curri'nt-muac^ 
uror  and  tbe  extingui^lior,  of  ncccrtaining  the  d(^<n.>e  of  irri- 
taliility,  with  great  exactneiia,  of  any  part  of  the  liody. 

14.  TIk-  ffai^lacAar  apparatva '  a  »  niodilieiitiou  of  Du- 
fitionno\  and  diffen  from  his  in  the  following  points:  1.  It 
hafl,  instead  of  two  copper  cylinders  for  regulating  the 
strcngtii  of  tbo  current,  oidy  one,-  wbicli,  grailuutMl  to  cvu- 
tlmetroo,  ean  1m>  moved  in  and  unt  over  the  bundle  of  Iren 
wireH  within  tlie  Hpiral.  S,  ItaierWhcr  lets  bid  hammer, 
which  has  couuderablu  weight,  6wing  in  a  horizontal  direc- 
tion between  an  cloctro-niagnet  plaewl  in  the  middle  of  ihu 
iron  rod  and  a  Mnnll  platinum  plate.  The  ]iUlinum  plate 
{isvW  may  l»e  made  to  appriMU'b,  by  nicane  of  a  brai«  screw, 
a  pUtinam  pin  in  tlie  middle  of  tlw  spring  wbidi  carriu* 
the  hamiuiT. 

■  Dio  IniUrtlii  a>wri«ilm  ran  Dr.  K.  B«I<rkolwr.  NUnWtft  lAaT,^  HI. 
-mq. 
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15.  Stiihnr*«  tranfpoHaUe  indwiivn.  apparatus,  both 
the  eniallcT  and  Uie  greater,  ooosist  of  a  mahog»ny  box 
wliicti  i*  rlividcil  into  two  {>nrt«  by  iiiMiiiit  of  a  partitton. 
In  tJie  left  fli'de  ui  a  movable  xiiic-eurtioii  nlbnivnt,  ulrondj' 
described,  and  in  the  other  the  iadaction  apparatuH.  Bj 
tncAits  of  thu  clamps  which  wvurv  the  zinc  and  coal  to  the 
partition,  t)ie  b«ttcrv  current  i*  vonducted  to  the  primary 
epiral  and  to  the  interrupter.  This  oonaista  of  a  quulraugn- 
lar  iron  rod  fat-tcncd  to  an  cafiilj-niovin^  spring,  which  may 
be  nttrvetcd  nnd  R-t  free  tW>m  an  vlectro-mitgnc-t  coiopoeod 
of  a  bundle  of  iron  wire*,  and  allowi  of  tlie  motion  of  a 
hammer  and  the  consequent  indnction  of  the  eeoondary 
spiriil.  Thin  lattvr  can  bo  liflod  vcrlicatly  by  mctin»  of  a 
graduated  rod.  A  bran  «prin}>,  having  «  tcrcw,  loatu 
against  the  hainnier,  and  terrv^  to  produee,  throngh  it« 
gmter  nr  !ciw  iietion,  a  ctiaiigu  in  the  Htrengtb  and  tinivo  of 
tlie  induction  shockf.  Four  Krew-#taiid«  have  tli«  office  of 
oonductinp  the  current  to  the  l>ody ;  those  marked  /*  pive 
the  primarr  cnrront,  and  tlioec  marked  5  the  secondary 
enrront.  ModificatioiH  of  the  »treti)^h  of  the  cnrrcnt  can 
lie  produced  :  a.  For  both  currentii,  by  varying  the  arrnn)^^ 
mcnt  of  the  batteriF'-glafises  and  the  action  of  the  huininer- 
epring.  b.  We  can  further  cheek  the  primary  current  by 
oonnccting  the  *crew-*tund*  of  the  M^ondary  current  by 
tneoiu  of  the  nttaclied  wire  bow,  and  by  lifting  the  spiral 
by  its  rod.  e.  If  in  neing  the  Becondary  current  the  wire 
tmw  is  removed,  the  tftrength  of  the  cnrrcnt  m  incrcacod 
when  Ute  Hpiral  in  liftnl.  Variouii  attaclimentii  are  found  in 
tlie  drawer  on  the  right  nide  of  the  apparatus. 

The  larger  apparatus  difTcni  fn>ni  the  Mnallor  tn  that — 
a.  It  ha*  two  battcry-ghucea;  b.  Ito  hammer  in  better  con- 
stnicted,  ooneieting  of  an  iron  beam  whose  recoil  U  regulated 
by  a  (Spiral  »pring ;  c.  Ae  the  primary  current,  even  by  com- 
plete lifting  of  the  iodoetion  itpiral,  \s  not  HulHeiently  weak- 
ened for  certain  enaet,  Stuhrer  ban  lately  added  a  copper 
tlibc  in  the  interior  of  tlio  induction  apparatu*,  which,  Uftetl 
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hy  a  Hmnll  jn'oduated  nx),  elides  over  th«  primary  spiral, 
Mw),  lu  ootuicction  vritli  xho  tiluv«t«d  closed  inductiun  epirul. 
reduces  tlio  priniu->-  current  to  a  inininium. 

IC.  Da  Boi»-JR«jfmond'4  apparatw  U  roost  convciiicittly 
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Mt  in  opernlion,  wlieii  nn  Intense  current  of  no  gn-jit  dura- 
tion ipt  waulvd,  l>y  moans  of  n  ittiintl  OroveV  vk'inunt;  wlien, 
fon  the  iithcr  hniid,  a  voatinuitig  strong  current  is  needled,  it 
is  best  to  oonnoct  it  witti  onu  or  two  Hunscn'ii  i'lL-iiivubs  ac- 
cording to  its  size  wliicti  are  filleil  nfter  I'oirjcendorfV  direc- 
tion (new  piipo  li),  or  wilb  the  cliamber-battcry  of  Stohrwr, 
dc»fTil)cd  on  pnjro  104.  In  tlio  latter  cn»«,  it  i«  nliw>  sdvtMiblu 
to  ii.«4>  tlio  ffrvaiisT  appamttis,  with  ^i-iuclios-loiig  inngnetJz- 
ing  and  iiidtiction  rolU,  whoM  primary  spiral  4-uiiHisti)  of 
ftbont  WKI  windinfpt  of  «  Mrong  vire  of  I.S  mni„  ami  wlio«to 
Bccoiidurr  of  alwnt  10,000  windings  of  wire  of  0.25  uini. ; 
wltik-,  when  tuning  Orovo's  olcmont,  lb«  smaller  apparatnt), 
with  S^IncliM-loiig  niagiiutiziiig  and  inductiuti  rolls,  whoao 
primnr>'  Hpiral  c(in>>iftn  of  about  250  windingit  of  a  strung 
wire  of  1.2  mill.,  and  whose  aeoondary  of  about  5uo  wind- 
ings of  0.25  mm.,  a  futly  suHioioot. 

Thii  win-  goinf*  fnim  the  Einc  pide  of  (lio  elt'tnnit  \*  ae- 
c«n.»<l  ill  u  ctutidard  on  iho  frmil  end  of  the  appariiluji,  which 
at  the  same  time  ia  the  starttng-point  of  the  magnetising 
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cpirk].  From  .1  tlio  wire  pawxw  to  (Iw  Iiome^boo  B,  nrouDtl 
wliicti  it  formH  ft  lipinil,  luid  tlien  goe^^  to  h  horiKonlal  Wdodeu 
cylinder,  C,  filled  with  a  hiovbIjIc  buiidio  of  irtiii  winw, 
aronnd  wbicli  it  iilso  windit  in  »  Hpinil  funii,  mid  rmlit  in  tho 
bnu<»  iiprif^bt  P.  Tht:i  lnlt«r  \»  neciired  to  ft  brass  pie<«,  E^ 
whieli  at  its  front  end  is  pierced  for  tbo  rwttption  of  tfa« 
steel  Hirew  /'  Tbc  oonduc-ting  wire  goini»  from  tbc  mrlKiii 
(or  plutinum)  «oim<'Ctit  witli  ii  peqiendiculu-  rolumn,  O, 
wbicb  receives,  above,  the  steel  spring  of  an  in)n  liumnier,  //, 
that,  as  Boon  A6  tliu  appitratiia  in  eot  in  motion,  etrik<w  tinin- 
1i.<rriipt«dly  on  ibc  ntcol  «rrew  /'op  on  the  Iioiw-bIioo  B,  ami 
thus  continueH  or  breaks  the  cnnnectiun  ItctwtH^n  tliv  w!n». 
Tbe  poeitive  <;Hrrcnt  goce  then  from  the  carbon  of  tbo  element 
to  tbe  bram  colamn  O,  flrutn  tbls  to  the  iron  hammer  7/,  lu 
far  nc  the  point  of  coiitiM?t  with  the  ntwl  (icrow  F,  tlienc* 
tbrotigh  tJie  brass  piece  E  to  the  vire  of  Uie  wooden  cylin- 
der O;  it  then  pguwcH  to  the  horae-filioe  B,  and  end«  in  lfa« 
•tondard  A,  which  r«>oc)viM  the  condnciiit^  M*ir»  twining  from 
tbe  zinc,  nesideo  tbe  wooden  cylinder  tilled  \vit)>  iron  rodft 
already  montioiiod,  the  apparatus  has  a  second,  /,  tlie  so- 
cullod  "  slol,"  which,  by  mcimif  of  a  track  on  tbe  pL-deetal, 
can  ho  moved  backward  and  forward  over  the  email  w«oden 
cylinder,  and  may  cover  this  more  or  le^  fully.  The  greater 
cylinder  is,  oa  ha«  hrvii  mentioned,  eiirronnded  by  a  twenty 
times  poatvr  nnmher  of  wimlini^  of  a  wire  which  bao  atwiit 
<inc-flftli  of  the  thickness  of  tliat  of  the  primary  wire ;  its 
beginning  and  end  arc  taken  up  by  standards  placed  on  tho 
poMttrior  part  of  the  npparatui^,  which  Mrvo  ali^o  for  receiving 
tlie  conducting  wir^  that  carry  tlic  current  of  (lie  second 
order  to  tho  Iwdy  to  l>e  electrized.  Tho  extra-current  is 
C(mdiict«d  from  J),  and  frum  a  standard  near  by,  whiuh  i» 
by  rooatis  of  a  wire  In  <wnnoction  with  A. 

Tito  oxini-riirrenl  h»s  its  greatest  int«^iidty  when  tho 
bundle  of  initi  wirc«  is  tthuved  fullv  into  the  crlindur,  tlic 
iJod  rtunove'l,  and  the  action  of  tbe  ui«^L>tizing  spinil  with- 
drawn; the  moro  the  wire  bnndlc  ii«  pulled  onl  and  tho  sled 
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jitulied  ill,  tlitf  iredcor  is  tlio  ounvnt.  T)w  eurront  of  tlH> 
Beoond  order  haft,  on  t]ie  oontntry,  it«  gnmteat  intetuiity 
wltCD  the  filed  fidly  covers  both  wooden  cylinder  and  iron 
rod*;  the  more  tibo  rods  are  drawn  out,  tlie  elod  n-nioved, 
nnd  the  action  of  tho  mapTietizinf;  spiral  diminii'lici],  the 
wenker  is  thU  ciirreal.  The  nnml>er  of  intt^mtAtfioQA  may 
1)0  Iweencd  or  iucrcaircd  by  the  greater  or  Ivf*-  appruximik- 
tlon  of  the  <it«el  M-rcw  f  to  n  pUtininn  piste  placed  on  tbo 
middle  of  the  hammer  IT. 

OtU>n  tho  Du  Boi«  npparatnH  i«  furnished  with  r  tnewur- 
ing-ro<l.  gniduat«d  to  incite*  nod  linct^,  wliich  is  necnred  to 
the  »lcd,  HO  tiiat  comparative  mcasarements  of  the  con- 
tractility of  different  muscles  at  oite  tinie,  or  of  ihv  ».■«»« 
miMclu  at  difli-rvnt  tiuiM,  may  be  made.  Yet  tliU  nrraiigo* 
ment  U  miwtly  unperflnoiis  for  the  first  purpose,  and  for  the 
second  insufficient,  when  the  apparatus  i«  not  at  tho  i^iuiio 
time  fumii^hed,  ua  is  Daclienuo'it,  with  a  oompuM,  which 
msBmrea  tlio  Btren^h  of  the  galvanic  element,  and,  if 
aeceesary,  rogalates  it.  But  oven  tlien  the  influcneo  of  the 
oator  toniperatnro  of  tlio  dry  and  penpirini;  skin — not  taking 
into  account  the  variation  whidi  the  apparatus  shows 
through  tJicdcpwitiuuof  coal  on  the  platinum  plate,  through 
tbo  greater  or  Icm  approximation  of  tlie  steel  »cruw  to  tJio 
hammer,  eti*. — is  »o  considerable,  that  the  makinj;  of  snch 
measurement^)  is  not  worth  the  low  of  tin>o  n-iiuircd.' 


We  have,  in  tlte  prenoiu  page,  described  a  numl>cr  of 
nwgneto^octrical  and  volta-vlcctrical  indnction  apparatuses, 

*  [Among  lb*  rariou*  fonn*  of  Muetlon  ipptnte*  B>de  in  Um  HoL 
M  SUIca,  Uul  of  IV.  Jrramo  KMdcr.  of  Nc«  Tort.  Ii  pirfembla  oa  te- 
ooont  of  lu  coajiMlaimi.  ID  M^l  UabUltj  IA  dnrmi^insnil,  (he  paver  or  iW 
MTinl  currrate,  ■a4  Ik*  uiiUI>r*llj  of  lu  Kttoo.  It  ftiriilliil  tbo  nrrtnU  «f 
the  BnH  tai  *MWid  ordrr.  Tb*  fdnnlon  U  dtrirod  (him  altlwr  one  «*  tv» 
Hmo**  Mlb,  Moordtog  M  III*  iba  of  tfc*  ap|«nlus.  Tbo  box  oeaiaiB*  Uie  h*l- 
mIm,  m4  ilw  ■  boule  lu  >Ucli  die  dilaw  *u)pburio  mU  cnptojptil  nu;  lio 
h(fl  «tm  Ihr  iiipontuo  b  not  ki  B>e. 
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a  vouiii(li.'ratioii  of  wlticli  will  i^ivc  it  tolcnittlj-  cunijilotv  idoR  of 
tkoir  gmduni  iiii|>n(Veitie»t.     Aa  to  tbe  tint,  wo  notiood  tfaoeo 

Rg.  IS  NpftMMU  th«  pirudo  tdl,  uul  l'\g,  n  ibs  «bet«  Mfwynwi  A 
ftall  iIncri|>licHi  of  Ibe  ipptiMua  ■•  pioa  in  Uio  jwbliahvd  pMipUrt  «f  Ih*  lii- 
Toutor.     ilr.  KiMa  alio  DukM  •  verf  pucUblt  ■ppanliw. 


Ph.  It. 


fM.M. 


VXi:.  i.l  titoit  ihe  OMdllW  pari*  of  «  Tcrjr  roatcDicnl  poruUe  lad  ■■■■■ 
dtotl^'pownfiil  laduettoa  ^ipanliH  doriMd  bj  I>r.  Drvcchn,  «r  K«*  Yotk. 


It  !■  Mt  In  •rUm  by  a  GroiM'*  mII,  •  rnry  raamlMt  tam  of  tMU*r7  oca- 
pMoJ  cf  a  iW  ami  t*o  (arboo  pUt«*,  wUck  dip  l»la  a  nlitara  of  iOiita  aal. 
libMtc  Mill  and  blcbmoaie  «f  pMMh.     Tb«  •ituctiia  «•  o«Mabcd  ta  •  |liM 
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wbic^  hare  »  movable  and  an  itnmoTable  magnet ;  Airtlier, 
thofo  u'liivti,  witli  VMuti  half  rnvotutioii  o(  tlte  iitdiictioii  H{>iml, 
oooduct  cnrrcntu,  having  ilifrereitt  (lin^ioiiN,  to  tho  \nn\y  t»  ho 
electrued,  and  those  which  always  trausmil  cinrent^  havuij; 
tlieeatnedirection.  AU  deliror o&ljcurroiitj^ of tlio  first  ordiT. 
Ill  uio^t of  tliCM  apjMinituywi  thu  ntronj^h  of  ttiv c-nrront  i*  n^- 
ulsted  by  nicui»  of  tlie  Kr«>ter  or  lew  approximation  of  tho 
ntagnet  to  tlie  indaction  spural,  chroiig;h  the  action  of  a  screv 
beliind  the  tnu'^tc-t,  aiid  hy  :i  kvc[>vr  pluood  on  thu  iiia^nict. 
A»  re){nrd»  the  tirst  point,  the  iron  ii^  luw  fttroDf;ly  niuftiKtiKod 
with  itn  greater  removal  from  the  niaf^net,  and  accordingly 
produces  leea  strong  electrical  currents  in  the  coppr  wire, 
white  tho  keeper,  according  to  the  extent  of  itH  eurfocc  and 
itri  »cami:M  to  tlie  polo«,  participatM  in  tlio  ma^«tic  power, 
luid  loiivft*,  consequenlly,  \ee»  for  tlie  production  of  the  in- 
duction current. 

Among  tlio  voltn-elcctriiiil  appuittiUM  wo  noticed  Ont 
tlioee  whicli  arc  exi.-it«d  tlirongli  an  iiicoiulant  foritu,  and 
are  t«t  in  motion  by  means  of  a  turning  n-heel ;  we  pMsed 
then  to  tlioee  with  eontttant  current  and  whcK-l,  which  ItOth 
hiek  n  iiiean^  of  turning  the  latter ;  ne\t  we  couMidercd  the 
apparatttaes  which  arofielf-nioWiig,iuid  tir^tthutof  Kccf  and 
Wagner,  which  delivers  only  an  induction  cunvnt  of  the 
»«cond  order,  tlio  strength  of  which  can  only  be  moditieil 
through  tlie  xtM  of  more  or  l»a  strong  ncid,  or  through  the 
more  or  leas  frequent  interruptions;  anil  we  cliMcd  with 
Diichcnne'e,  Slohnjr'if,  and  Dil  noi*-I^yttiond'it  uppnrmtitMM 
and  their  iiiodilications,  whicli  deliver  currents  of  tlie  first 
and  Mxrond  order,  and  allow  of  different  variatious  of  the 
strength  of  the  current  In  tho  most  eonranieiit  way,  by 
mennii  of  rnctal  cvlindcr«  or  sleds. 


Jar,  Ugbit;  c1iu«d  at  ibe  lop,  wd  •»  ■Rangn]  thai,  wImb  bM  in  v»e,  Ibe  iIm 
MB  b«  ralMd  ttvm  Iho  folMloa.  Tbe  coil  and  \u  •rcouoriM,  m  tttu  In  ihe 
out,  M«  oantaliicd  la  a  mahofin;  Imi,  ci^t  iachc*  loug  miiI  four  wlik.  m* 
faatlctjr  ftimUlM*  the  tccandur  owrtai  oal;.  Tk  uiue  aHcbanklu  nMinnht- 
Ura  ■  itill  Borr  purUblv  Iwiurr.— VT.  A.  U.] 

9 


130     AUTAXTAGES  OF  NFFRRBNT  FOBUS  09  AVTMlATVi. 


As  to  tfae  preference  wliiclt  on«  cliuc  of  induction  app«> 
ratusee  has  over  the  other,  we  would  m;  that,  in  funeral, 
thu  riia{;ni>to-t.-1<M:trical  liiivc  the  adT&ntn^  ovi-r  the  votta- 
electrical  in  ibtit  thoy  iiocd  no  prvpiiration  for  »mc,  and  that 
tlwir  working,  alwa^rs,  or  at  least  for  a  very  lon^;  time,  re- 
mains regular.  Through  tho  freqnent  movin^of  the  keeper 
it  u  true  that  the  power  of  th«  tnugnirt  in  tlio  c-iid  Buffera, 
hnt  thU  tji  MOD  retnmed  by  tlio  Htri>|[ing  inoveineDt.  On 
thii  other  hand,  with  the  vol ta -electrical  apparatas  n  chemi- 
cal procvi^e  must  precede  it«  action ;  tnorcuvvr,  the  olcetrical 
carreDtloMA  in  intensity  vith  the  slackening  of  the  power  of 
the  galvanic-  series,  which  necessarily  takes  place  after  some 
tinio ;  ttnally,  this  kind  of  api>uratu£  wlton  m  use  producoe 
injurious  gftMe,  which,  even  w)tcn  x'cr;  inconaiderable,  aro 
dioagreeable.  The  more-renently-coiistrncted  voita-«lcotrical 
appantiuefl  have  the  advantage  that  in  their  working  no 
MMlittance  ia  roquircd,  that  the  intcrniiiwionit  aro  much  more 
frequent,  thnt  theao  remain  regnlnr  hour  after  hour,  wliich  (n 
impoeeible  with  those  apparatosee  which  hare  to  he  turned ; ' 
and  that,  finally,  two  kiiidt  of  ctirront«  may  be  obtained  trtm 
tliem,  one  of  which  poniicitMX  a  grcat<'r  electro-motor  |>ower 
tlian  the  otlier. 

As  regards  the  last  point,  Duchenne  has  made  tlie 
Intorwting  ohservatioii  tliat  the  curn-'iit  of  the  firftt  or- 
der workti  Cffitccially  on  the  coiitraetility  of  the  musctdar 
fibres,  the  current  of  the  second  order  on  t]>o  sensory  nerres 
of  the  tikin,  and  he  lui«,  consequently,  accribcd   dtHcront 


<  K«nMk  hu  cesuneted  ■  wiuiUn  appantu  Car  eouMlng  «nil  for 
ingu  ^nratWiwBber«fibwfcalsaKlT«adiiM.  ThUooiuliii  ofadotfc* 
vnrk  pl>M<l  ia  eaaM«ll«ii  villi  At  eondaMlng  *lr«a  of  ■  T(4l«-«l«c(riad  appa- 
MIM  i  Uio  npcnlag  and  rloalnic  of  (ha  drciih  <lk(  acrlkin  of  llie  tftng  Mag 
•maud)  an  bf«vl»  ^t^Mt  bjr  fh»  paodalom ;  al  dw  Mcnmi  *b«B  U  rM«bM 
lU  Ughtn  poiM  Uia  qiriag  ia  opmd  bjr  ttu  lifUng  ot  a  sniaU  chain— at  ika 
MUMMt  vbfn  il  Imtm  U,  Uira«gh  ifc*  aUkfa«  <f  tbo  •anic,  it  m  ajjaln  «1oMd. 
tf  langllwnlBg  a*  abottenlDR  lb*  |iciida1iMB>enia^prodiicofF"OriinnyTtbra> 
doM,  and  ninaoi^nilif  bm  or  nianT  Inti  i  artwIoniL  B;  tiic  Mme  «oatfi*MM 
«o  can  tWi«c  anr  nmMaU  mmai  tnlo  an  lnl«crnp(ed  ow,  wltk  asjr  datlrai 
Avquaivf  ct  iDicmiptia^ 
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MtioM  to  Utoee  two  ctirrenU.  But  thongb  tbe  obAorr*- 
don  be  oorrect,  the  vxpliuiatton  is  unBBdsfBctoiy,  for  the 
reason  that  Uio  diffcrpnoe  in  the  actioti  of  t)to  two 
ciilTTents  b  fliio  to  tlu)  ditTvreiieo  between  the  two  spi- 
mlfl  ill  whicli  tbe  enrrcnta  are  dereloped,  tio  tliMt  we  hnvs 
han  before  ua  n  conseqaence  of  Ohm's  law.  Tlie  indueed 
roll  eonslsl*  of  very  many  windings  of  nn  cxocfdin^^ly  fine 
tfire,  the  inducinj;  of  a  much  tmiallcr  nninlier  of  windiDga 
of  a  thii'k  wire,  aiid  the  eleetro-inott^r  power  of  a  sio^e 
winding  of  tbo  luducilig  wire  is  strotigvr  liian  that  of  a 
winding  of  th«  twcosdary  wire.  Now,  it  t»  true  tliat  tJie 
«?condarT  gpiral  confliBtfl  of  a  much  greater  number  of  wind- 
Inge,  au<l  thu  sum  of  tlie  electro-motor  |)ow<ir  ia,  ounseqacnt- 
ly,  greater ;  hut,  a*  thv  retHtanca  inemenaea  at  the  aane  rate, 
m  the  pmportion  remains  tbe  same,  and  the  extra  cnrrcnt  tn 
tbo  inducing  roll  possesses  a  greater  intonsity  tlian  the  cnr- 
root  of  tlie  induction  spiral.  The  pmpoHton  i»  eaiiily 
change)  witJi  tlie  addition  of  n  new  re^iatam-e.  If  this  is 
small,  as,  fi>r  instance,  when  we,  for  irritating  a  superficial 
miucle  lyiog  under  tbo  skin,  place  moist  con4)Rcti>rs  near 
one  another  on  tlie  moistened  epidermiis  the  extra  current 
IA  tbo  most  een'icoablc,  boc-au«t  the  cjiiotient  of  the  electro- 
motor power  of  tlie  primary  njiiral  througli  the  nuni  of  tlie 
•Ondncting  rc»iMance  of  the  wire  and  of  the  moist  tissue  is 
greater  than  that  of  tlio  groatcr  electro-motor  power  of  the 
Koeondury  spiral,  through  tJic  still  much  greater  renietance 
of  tbo  secondary  wire  together  with  that  of  the  moist  tisene. 
If  we  wish,  on  tlie  contrary,  to  electrlw  the  skin  and  to  oon- 
<|ucr  the  enormous  conducting  rtsistaucc  of  ttu)  dry  opidoT' 
mif),  the  proportion  chatigea  tlie  other  wny,  and  we  operate 
m»di  more  suucossfnlly  with  the  secondary  cnrrvnt.  This 
i«  also  tlie  reaaoQ  why  the  itxtra  current  ofU'U  is  not  Auf- 
ticiout  for  irritating  dm-iidy-lying  mnacleK,  while  the  second- 
ary cnrrent  is  able  to  overcome  the  rcsifttanoo.  Fur  this 
reason  wc  hm,  for  physiological  and  pathologietl  Investiga- 
tions, oxclnsireiy  the  volta-induotion  apjiaratuaeB,  which  we 
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bnve  more  fully  to  notice  ta  Uie  sevenlli  and  eighth  sections, 
while  for  therapeutical  pnqiOHes  the  ina^oto-induction  ap- 
pBi-utusea  take  their  pluw.  Tliuujfh  tlie«c  aro  not  equally 
wrvtveable  for  exuitiog  the  nerves  of  the  ukin,  Stilhrer'it  be- 
iii^c:,  perliap:!,  the  hest  for  this  piirpo«c,  tliej,  nevortheloeft, 
are  of  advantage  wheu  w«  wish  to  produoo  not  u  c-onttant 
tetanus,  hut  a  grailual  coatructton  of  tlie  irritated  uiuhcIm, 
u  is  Miinetinics  adviitabte  inubetetricftl  cases.  Also,  we  oao- 
not  do  without  those  iu  thuse  caacs  wliero  we,  as,  for  in- 
Htance,  in  the  paralysis  of  certain  tnuBclcs  or  the  swelling  of 
joints,  etc.,  which  often  need  much  time  for  tlicir  curiii}', 
must  leave  thu  Iroatnieiit  in  the  handa  of  theunprofcMtioonl. 
In  such  instances  the  timall  ap{>aratiis  of  Palmer  and  Hall 
or  of  Davis  and  Kidder  is  to  be  rocomuicnded  as  well  as  on 
account  of  it^  chcapueat.  ' 

In  regard  to  the  rolta-indnction  apparatnws  doMn-ihed 
under  the  ntuabers  from  13  to  16,  Duchcnne's  has  the  ad- 
ranttif^  ovi-r  Du  BoisV,  when  used  for  thenipontical  par- 
poiie«i,  that  we  can,  by  meanA  of  iM  hniiimor  and  turning 
wheel,  to  a  niai-h  greater  degree  var>-  the  frequency  of  the 
shocks— while  throuf^h  the  greater  or  lee^  approximation  of 
the  steel  Hcrew  to  the  liuimier  of  Du  IJois's  appanlus  the 
numt>er  of  intermissionii,  it  ifi  true,  can  be  inerewod  or 
diminished,  ret  this  cannot  he  done  to  any  desired  degree. 
On  the  other  hand,  Du  Iloi^'s  Iiiw  the  advantage  that  we 
cwi  b.v  the  use  of  the  sled  alone  regulate  the  strength  of  ttio 
current  at  any  niouiont  in  the  most  convenient  way  and  toa- 
MH)  it  to  a  degree,  which  can  only  he  accomplished  in  Dn- 
ehentieV  app«ratus  by  the  combined  working  of  his  oxtin- 
gui&lier  aixl  ino<Ierator.  Moreover,  Du  Itois's  apparatw^,  the 
spring  of  wliich  is  not  set  in  motion  by  means  of  the  in)U  core 
of  the  spiral,  but  by  a  unall  hor«e-«lu>c  magnet  separated  fVnm 
tt,  alluvs  of  the  po^ibility  of  l>eiog  used  with  or  without  a 
graater  or  Icm  numlNir  of  iron  rodA,  and  »o  furnishes  us  with 
■  nm/iy  mode  of  elny-king  the  nlrength  of  tlic  current,  which, 
Mpecially  when  the  rolls  are  near  one  another,  inercaiUM 
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very  rapidly  with  th«ir  approximation.  BoUi  npiiaralUfiM 
have  in  common  the  &itiD£  that  in  many  cases,  in  which 
the  (!!c<;trv>-imi!<'wlar  fouimctility  I*  much  rwlupccl,  their 
eiclnL  current  in  not  >>ufiiciently  strong.  Stuhrer'i*  U}i[iariituA 
has  the  great  advantage  that  it  can  bo  used  at  any  moment 
n-irliout  anydicniical  pn-imnkt!<in,that  it  U  frt-c  from  all  tlie 
tnconvenieiKses  wlijth  are  connected  witli  Uie  Imiiiciit  tilling 
of  the  eleiueot,  and  wtiicb,  ofipodally  when  naing  the  mo«t 
.  <rom|)endionH  and  titrongwt  Groru's  ulenioiit,  are  not  to  lie 
considered  *iiglit — oince  they  fi(>nM»t  not  only  in  a  low  of 
time,  but  in  nnavoidable  injury  of  the  handa  and  of  the  cloth- 
ing—on  ihu  other  luiiid,  ottpecially  in  thu  »nall  appsrataa, 
tlin  Mpring  oftvn  ittandii  tttill  and  iu  niolioti  in  not  i;i  all  oiMW 
immediately  recovered ;  moreover,  the  ^^ocondary  current  eren 
of  the  greater  apparaliut  Iiiun  never  the  strength  that  it  has 
in  Do  Uuia'*  apiNiratuiis  and  which  in  iudicalx.'d,  namely,  in 
uiKStbetU  of  a  liigh  dcigree,  or  where  we  wi»lt  to  use  tlio 
current  as  a  diverting  meanx.  Finally,  an  addition  ia  need- 
ed to  tlio  appantUH,  hy  whidi  Uie  jihysieiun.  who  goucndly 
require*  both  hia  handi,  tor  electrudng,  can,  witliont  the 
nseistanoe  of  othere,  gntdually  increase  theetreDgth  of  tlie 
current,  einco  he  would  Iiavc  tliereby  a  mean*  of  nuidcring 
the  application  painloM,  as  is  desirable  in  all  cases,  eepeoially 
with  children  and  Kii:>itiro  peraon*. 

IT.  Motlij^i'l  Dh  liois'a  AppartUm  from  the  eatabliali* 
meat  of  Siemens  and  Ilalake  (now  Kniger  and  Uirsoh- 
mann). 

In  onlcr  to  remove  Uiq  abovo-Motieo<l  iinperfcctiou*,  t 
tuTo,  throtigli  our  able  mectianioA  Stomena  and  HaUku, 
uuule  the  follon-ing  alterationa  in  Dn  Bois's  apiuiraturt,  by 
whidi,  it  ia  true,  the  price  Lt  conBidcrnbly  ^Kcd  (tinoo  it 
cMta  60  thalen),  yet  it  now  aMwem  all  the  ]iur|MiMM  of 
pbysIdAns  who  occupy  tlieiuM-lves  osjiecially  with  electro- 
thorapeuUca : 

1.  The  hammer  \%  made  much  heavier,  and  ia  m>  eon* 
•trnelcd  that  it  oan  tw  almiMt  doubled  in  leiigtli,  by  which 
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means,  u  witli  tlia  increase  in  leiigtii  of  the  peudtilum  tlio 
□nmbcr  of  vibrutioiia  in  a  girun  ttni«  OvcrciuMi8,  tlicir  ft^- 
qnooc^y  ia  »  Meoad  may  be  gre«U/  lewened.  Abo,  in  onlcr 
to  leBMn  tbe  fineqneacjr  of  tbe  diodiB  and  with  Uicui  tlie 
pain,  «  E«cotid  metallic  spring  (Himilw  to  tliut  in  EnltnunnV 
apparatUH)  Ih  udtkil  tn  t)w  ftral,  wliioh,  in  Ui«  moment  n-lien 
Uie  stronger  H|>rinj(  leaver  the  electru-inogRet  and  the  part 
of  tbe  body  to  \m  «loctrizod  nxoivoe  iho  eboclc,  can  vuuio 
into  action  to  Icngthoa  and  coiutequontljr  to  blunt  it. 

2.  In  order  to  make  the  extra  current  Btmnger,  the  &ec- 
ondar;  spiral  is  so  altered  that  ibalAo  can  bo  tuwd  fur  Ivngtli- 
cning  the  primary.  For  tlii*  purjHKic  il  i*  divided,  by  inters 
nipted  wooden  ringn,  into  four  ix^nal  divisions,  on  eadi  of 
vbich  theru  is  coiled,  in  numerous  winding*,  a  wiru  one- 
quarter  aa  tliiok  tw  tlint  x\*ed  for  the  extra  current,  and  hy 
means  of  a  cylinder  irithont  tlic  in<luctIon  spiral  il  can  be 
so  arranged  tliat,  through  simply  turning  the  same  and 
altering  tlie  ooDitniiutors :  a,  all  the  four  ends  and  bt>gin- 
nlnga  of  tbe  tldn  u-iro  may  be  connectod  with  oae  another; 
tlie  four  wir»  inay  be  disposed  i>arallel  vritli  one  another 
and  thcrvby  a  wire  as  thick  luf  thiit  of  tlie  extra  cnrreiit  may 
bepnxliiced;  or  i,  the  end  of  the  wire  of  the  fint  divLiion 
may  be  connected  with  the  lieginning  of  that  of  the  second, 
thu  end  of  the  win- of  thu  »ccond  with  the  ticginningof  the 
thini,  etc.,  the  wirer*  being  thii!<di»pi^ii«d  one  aiUr  the  other, 
and  in  this  way  a  spiral  perfectly  analogous  to  tbe  eecoudary 
•piral  of  tlie  e«rlier  apparatus,  and  four  time*  as  long  and 
thin,  is  formed. 

Tlie  llgnru)  11  and  IS  raprescnt  tlie  coun«  of  the  cur- 
rents of  the  Rn>t  and  ROiV)nd  rinlcn»,  and  jn  bolb  figum  the 
dirvvt  fnl)  battery.current  is  indicatLtl  by  tbivk  liiii.«,  tlio 
fcMirtimi^t-dividod  current  in  tig.  11  by  tliin  lino«,  and  the 
•ecoodarj'  current  in  fig.  IS  by  inttTnipttHl  lim-^;  the  thin 
Uuee  in  fig.  19  indicate  tbe  wiroA,  whifh,  l>y  thia  iirraiigenienl, 
are  witliotit  airtion. 

Let  lu  follow  the  eouno  of  llie  current  of  tliu  first  order 
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(extra  current).    (See  fig.  10.)    After  ve  hare  brought  th« 
appATRtOB,  by  properly  arranging  the  cominutatorsi,  iuto  the 
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condition  in  which  tho  current  ifi  lengthened  hy  the  iiidtic- 
ttou  spiral,  the  cunvnt  couiing  from  the  innc  pole  of  tho 
battery  pamcA  into  tlio  appiiratun  by  b  ;  from  this  it  goes  to 
the  olcctro-miu^et  r.  then  to  tlic  iniijpctiung  spiral  d,  then 
through  tlie  <:oinnmtal"r  V '  to  the  secondary  Bpira).  There 
the  name,  by  arranging  tho  cylinder,  is  brought  into  unch  a 
poBition,  that  tho  four  vrire-l)C^inning);  of  the  four  divisions 
A'  A"  A"'  A"",  oinl  tho  four  ends  of  thow,  E'  E"  E'"  E^'", 
are  nnitcd  in  a  wire  fonr  times  as  tliick,  throogh  whicli  tbo 
cunrent  passea,  and  then  takee  it^  counte,  after  entering  the 
screw  which  Rcrvat  at  tlie  BOtno  timo  fur  tho  reception  of  a 
conducting  wire,  tliruugh  the  commuuitor  11  (V')  to  tho 
steel  Hcrcw  <;,  to  tlm  pUtinutn  hammeT,  to  the  hroM  colanm 
A,  and  cniin  in  the  carlwn  of  (he  battery.  Tlie  screw aernng 
for  tlie  taking  up  of  the  conducting  wire  of  the  second  ctm- 
cluctor  is  also  placie<l  on  the  hind  end  of  tho  sled ;  between 
thiA  and  ihc  pojjit  of  entrance  uf  tbo  battery  current  in 
h,  then  is  interpoeod  a  wire  bv  tnoaiu  of  tho  commutator 

m  cv'"). 

In  order  to  lue  tlie  induction  current,  the  commutator 
I  (V)  is  rendere*]  entirely  inactive,  as  is  phown  in  fig.  17, 
whQe  tlio  pufition  uf  the  two  other  comniutatun  is  changed. 
Throogh  tlie  cliangu  in  poeition  of  V",  tlic  cylinder/  is  at 
the  same  time  brought  into  a  i>oeitiua  in  which  thu  wires  of 
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tlie  four  divUiuDfi  of  tUo  induction  apiral  m<o  urraogod  ono 
after  the  otb«r. 


Flu.  )-. 


The  enrrcnt  of  tlie  firet  order  ffoee  In  tlih  caw  from  Uie 
xinc  polo  of  the  battery  to  tJiu  wrt-w  h.  to  tlie  electro-magnet 
c,  to  the  tnagnptiziiig  spiral  d,  througli  tliJa,  and  ruturnii,  in 
con«cqnenc>o  i>f  the  chun^e  of  jHwition  of  V,  throiij^h  the 
*<t«il  Kirew  jf  uid  the  hra<«  column  A  to  the  carbon  of  t]ie 
battery. 

TIiO  induction  curront,  on  the  contrnrv,  goes  fWim  V"  to 
the  befrinning  of  the  induction  "pinil  A',  pa-t^^e  ihmu^h  the 
fir&t  division  to  the  end  E',  goes  from  hero  to  the  bi-ginning 
Iff  tho  eccond  divi^iion  A',  pnA.'ics  t)iroti}f1i  tliif>,  nml  cudi*  til 
K';  and  M)  on  to  the  wire  end  of  tlio  fotirtii  division  E"", 
whenco  it  onton  tho  ecro^f  which  rorcirc*  the  condncting 
wire  of  one  of  the  oonditfti>r»  nnod  for  cWtrizing  any  poi^ 
tion  of  tho  Itody.  After  it  liiw  paaeed  thmiigli  t!i«  body,  it 
rotunu  by  way  of  the  second  conductor,  the  tcrow  and  tlie 
track  on  tho  podcstftl.  to  the  conimtttator  III  (V").  Aa  is 
seen  by  this  amuigenicnt,  n  jH>rtio»  of  tlie  wire  i*  innctivc; 
wliich  is  indicated  by  the  thin  lino*. 

3.  In  order  conveniently  to  rcfculnte  the  Blrength  of  tlic 
ciimiut,  I  have  attached  to  the  front  face  of  the  chc»t  on 
wliicli  my  Bpparatm  i><  oe^-nri'd  a  moralilo  foot>|ioard,  which 
|>n.HH«r%'M  whatoror  i>o*ition  i*  pven  it  by  tin"  foot-  From 
the  front  end  of  thU  lioani  a  iimng  hrau  wire  riiw*  perpen- 
dicularly, and  |)AM«s  into  a  |>erfonitod  broM  piece,  lu  whieh 
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it  moree  nnth  tliv  foot-bo«nl  liere  and  there.  Tlie  ImM 
piece  is  aim  tecnrod  to  the  c1io«t,  and  eorree  at  the  same 
liinx  to  titke  up  a  cnnductinjr  wire  whirli  liring^  alwnt  the 
connection  with  the  slod.  On  the  perpciidiculiir  linMi  rod 
there  is  BOfunid  a  liorixoutal  one,  from  whiob  a  ec^^ond  ver- 
tieal  one  tlipi*  into  a  glaw  tube  (moderator)  of  about  flix 
inohea  length,  which  ib  held  in  place  by  a  brass  support.  If 
I  praea  witli  my  bocl  on  tlio  hittder  end  of  ilie  foot-board,  ita 
Brontcnd  !»  lifled,  and  with  it  the  vr\n  »ocur4^  to  it.  m*  well 
at  the  one  dipping  into  the  water-tabe ;  if  I  lower  the  )>oinC 
of  my  foot,  tho  wire  sinks  In  the  Hiite  proportion  into  the 
vater.  Thin^pt  iLre  00  arranged,  tliat  the  current,  before  it 
pAues  into  tJie  l>ndy  to  bo  electrized,  most  traTcne  the  water- 
ootomn ;  hence,  through  the  action  of  tlio  foot,  wo  hare  a 
ootiTLiiicDl  incAitK  of  increasing  the  strength  of  tbo  eurreot 
fllovly  and  graduaHy  to  any  desired  degree,  and  alao  almost 
iiniwroeptiblr.  This  simple  oontri^-anvo,  of  tJio  nsdiilnees 
of  which  I  hare  wU-tfied  myself,  can  I>o  attoK-hi"!)  to  all  volta- 
indaction  apparatnees. 


The  eurrt'nl -deliverers  (clectrodce,  coadnctore,  excitont) 
i  consist.  En  the  most  convenient  form,  of  straight  or  a  little 
ctir^-cd  nictallio  wires,  with  isolated  handles,  oud  tips  of 
'>  various  kinds  ;  soinctimce  those  are  rotuitlod,  sometimes  tJiey 
IcODsist  of  small  or  largo  buttons,  ponietiPiui  tliey  are  olive- 
shaped,  and  are  covered  with  line  soft  sponge.     Fn^iMi-ntly, 
A  metallie  cylinder  adapted  to  receiving  a  small  fli>onge  iii 
used,  but  oftener  metallic  tongs  in^)  which  siwngcs  of  various 
sizes  ore  p«cured ;  finally,  sjnnll  brnalieiii  of  wilvcr  nr  gold  wire 
often  take  the  place  of  Ihcse.     I  liave  added  to  tliese  an  in- 
UrruptfT,  by  which  wo  are  able  in  certain  eases,  without  re- 
iniivinp   tlip  roiylurt4)r  fnini   the  sVin,  to   proilnce  Mingle 
^lowcrfnl  fhockif.     For  this  pnr]»>M)  there  u  intrudim'd,  be- 
tween the  inctaltic  cylinder,  which  rceoivw  tlio  conducting 
win%  and  (he  metallic  rod,  iinmediately  alwve  the  handle,  an 
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iBolator,  threfrquartera  of  an  inch  long,  prepared  of  india- 
rubber  or  ivory,  which  comee  into  play  only  when  we  sepa- 
rate from  this,  by  the  presBore  of  the  finger,  the  spring, 
which  makes  the  connection  between  the  handle  and  the  me- 
tallic rod.  Besidea  these,  other  coctrivaaces  are  naed  for 
reaching  certain  oi^ans — for  instance,  the  bladder,  the 
cdsophagofi,  etc. — of  which  we  will  speak  in  the  sixth  sec- 
tion. In  order  to  prevent  &e  oxidation  which  after  long 
use  takes  place  on  the  points  of  the  different  tips,  we  cover 
them  with  thin  platinum  plate  or  use  the  ao-called  nn- 
polarizftble  electrodes,  whidi  Stohrer  has  made  from  pre- 
pared coal  after  the  directions  of  Da  Bois-Keymond.  To 
diminish  the  conducting  reaiatance  of  the  skin,  the  con- 
ductors are  placed  in  warm  water  (30°  to  40°  B.),  or  the 
skin  itself  is  moistened  therewith.  The  condacting  wires, 
finally,  which  make  the  connection  between  the  apparatus 
and  the  conductors,  consist  of  metallic  wire  covered  with 
eilk,  so  as  to  prevent  the  escape  of  sparks,  which,  with  a 
very  strong  current  and  moist  wires,  ia  sure  t«  take  place ; 
these  may  be  covered  with  tliin  rubber. 


SIXTH   SECTION. 


HETIIODS  OP  VSISQ  IJfTERRCPTED  AND  CONSTANT  OVRBINTa, 


DMfcawe,  D«  l-tlMltiMtion  lomlMc^  %t  Mil,  IBdl  {/.  <u.  pp.  47-101}.  Rioti- 
kn  Brtltkt  Obcr  dh  elMUo-pbpMoC^'k*"  ArbdMi  do*  Dr.  DMkWM 
do  DoilagM  (fa)  8(htDUl'«  JiibrMklMn,  Bud  Uu^  [il  US,  <(  Mf.).  Dr. 
D.  A.  EiddMBn.  Ola  Attlkha  AMrea<lBi«  d«  BaMricMt  la  Boms  uT 
n.nMo«l^  r*ibi>I(«l«  wad  TiMnpl*,  Ldpdjc  IBOO,  p^  tO-W.  a  R«- 
luak,  L'4bt«  nieihodltcti*  ElMtrinraaK  icrlihMKr  Mmkcfai,  foriln,  18M. 
Dr.  11.  Zicmiat^  Di*  Elntrioitit  In  dtr  lt«<liciD,  3.  AaH.,  llfrlia,  IMfl. 
Crof.  A.  FWfc,  Eialgo  BemerkunpD  Ob«  (li«  >c««rc  Elactrnihcrapie  Tom 
pbyiikkliMh-pbnlologltclwn  SiutdpiunkiP,  in  d«r  Wiener  Itcik.  Woeht*. 
KhHft,  )U«,  Xm.  iS  ua4  **.  Prof.  A.  Ilok.  Die  modkinl*cbe  Vhr^ik, 
atMnipdurd^  18SS,  p.  -lai,  <<  irf.  J.  ItoMnilhal,  rbj>Uali<cb«  und  ptiT)t«- 
b0M]h«  BcnerimsFD  iibtr  Qminiihcnplo,  In  dcr  Dnitecbta  KllHlk«  tUS, 
Ko*.  M  UBd  4.  J.  RoMUhd,  UMtrfdUUkkKs  <Ur  IMUner.  ll*rUn,  1661, 
p.  I DH,  14  Of.  Branir,  Vmmuh*  wwr  Dq^randnnc  alnar  t*doiuilk«  UMlioda 
b  4«r  KlMilraifcdnfd^  g^nt:  di*  pokr*  llMlwd*  <I-M«r«b.  Il«d.  tdu 
Mbrin,  IMS,  Butd  UL,  p,  ifti,  4r  Mr.). 

Tnoi'oii  we  hivo  for  a  loiij^  time  cndenvored  to  direct 
the  electrical  cnrrent,  fur  tlierapetitical  pur]>oi9ee,  iota  oer- 
taUi  duciued  organs,  parte  of  organs,  or  tUeaed,  aiid  to  avoid 
the  neigliboring  piirt«  a*  much  m  ]>o«siblti ;  though  wu  Imlto 
BDcoeeded,  for  iiifltnnce,  in  elwlrizin)^  indiridnal  miucles.  111 
conducting  the  electrical  current  into  tli«  bladder,  etc,  and 
hare  further,  in  onler  to  avoid  thu  Iximinfc  of  tliu  iikin,  oov- 
emi  lliu  exi-itiire  witli  Aotl  ntoUt  Icutliur,  uinl,  on  tJie  con- 
tranr,  when  wc  wished  to  irritattT  thu  ^kin,  have  pUoed  tho 
metallic  i>lati:  un  it«  dry  eiirfwHj — yvt,  to  DuclMailie  U  duo 
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the  lionor  of  having  eystettuiticallj'  intruduvcd  lociil  galva- 
nizntion  or  fandizAtion,  of  huving  oxUiikIoJ  it,  fttii)  of  liaviog 
givvti  to  it  ti^hnif-al  terms.  It  wua  re»en'ed  for  Ocniimt  Kt< 
eiico  and  thorouglmcsB,  ecientificall;  to  maintain  and  eetnb- 
Heh  wbAt  French  pncticnl  tact  without  uudoretnndliig  luul 
dificuvvrcd. 

Duchenne  based  bid  mctliod  on  the  following;  obwrvn- 
tioRS :  1.  If  wo  place  two  dry  dectrodcs  oa  a  drj-,  hard  nkin, 
there  ^pcar,  at  the  i>oiiilB  of  contact,  H|>urkR  HiM;otn|)«nic<1 
with  a  peculiar  crackling.  3,  If  in  tinch  a  case  we  uiolstcn 
one  electrode,  a  euporficial  ^eneatioD  is  perceived  at  the  point 
wliioli  is  in  ooi until nicatioii  with  lb«  tirj-  electrod*.  3.  If  we 
moisten  a  little  the  eJcin,  tlie  epidermiH  of  which  is  tliick,  un- 
der both  electrodes,  there  follows  a  strung  enperficial  eeoBation, 
hilt  no  t(i>arkti  nor  crackling.  4.  If  botli  skin  and  cKt-trodct 
are  considerably  moistened,  neither  aparkti,  crackling;,  nor 
burning  nrv  perceived  at  the  points  of  contact,  hat  phe- 
nonionn  of  oontriiction  connected  with  a  corrosponding  e«n- 
Mlton. 

We  nre  tlins  able  to  allow  the  electrical  current  to  act 
onlf  on  the  skin  or  on  the  timuos  lying  uudi-r  it,  Dauboune 
dieoovercd  that  the  flret-inentionecl  ])hetionicnN — «p«rkB, 
crackling,  and  burning — are  tlio  resnlt  of  irritating  tlie  akin 
alone,  and  that  the  last  inciitioncd — tli»  contractions  and  ihc 
accompanying  Mc-nMtion — are  the  result  of  the  irrilAtion  of 
the  muscles  or  nerves  alone.  Two  patbob^cal  caae*  led 
bini  to  iIk'kc  condusiono.  He  placed  ttiv  drj*  vk-ctrodes  on 
the  expoiA»I  eruci»  muscle  of  a  M'ounde<l  jierfon  :  there  fol- 
lowed eontnction,  accompanied  with  a  peculiar  oonelrictiog 
wnsation  ;  the  dry  vli-clrodus  laid  on  a  iniwde  covere*]  with 
aninjun^  skin  pro<Iuix-d  a  Kiuation  of  burning,  but  no  muaca- 
lar  contractions;  tlie  electrodes  (covered  with  moist spongw) 
miw  ptaciilon  the  same  ]>.irt  of  tho  skin  inducoti  again  miu- 
cular  contnivtioiu,  with  llirir  accompanying  sensation.  A  aec- 
ond  wunnded  person  hiu)  the  radial  nvn-e  at  the  lower  part 
of  ihcfommn  dustnive<l,  and  tliero  followed  loMof  electrieol 
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cODtraotilitjr  and  ftenubilitv  in  tlie  muMclM  of  tho  poctorior 
pArt  of  the  forearm,  while  the  sensibility  of  tlie  akin,  its 
norvH  not  beiii);  injurLtl,  n.-ii)uiiiutl  tVillv  nuniuil.  Iti  tliiA  case 
drydeotrodw  jiIactMl  un  <litfi:rent  i>ul.t  of  tlio  forviiriii  ulwaj-H 
prixlucod  an  iiiteiiso  htiruiDg,  while  tnoi&t  sponj;^  on  Uio 
buck  (uirt  of  the  foruirni  oxcit«*l  noitbvr  contnction,  nor 
ttu9  tuua]l>'  ttc<»KU{>iiiiyiiit;  ncDMtion. 

In  order  to  irritate  the  skin,  Duchenne  una  three  diffcretit 
UMtboda:  1,  tliu  tileL-tncal  hand;  S.  entire  metallic  eloc- 
trodei;  3,  mi-tallto  tJiroad^.  In  tht-iirttt  inelliod,  wlticU  i« 
tued  ont^-  fiN*  tlic  face,  and  in  oxcocdin^ly  irritablu  iiationts 
for  other  p«rtfi  of  the  hodr,  the  phvAician  places  one  nioiiit 
sponge,  oounected' with  s  [whir  wire,  on  a  tolerably  sensitive 
part  of  thv  piittctit,  for  iiiiitaneu  on  tlic  sat:ru-Inmbar  region 
or  on  thestemiim,  aiul  tnkinj^  the  <'iti<-r  cletitrnde  in  hi»  Iiand 
pasAes  hia  fiii^tem  slowly  over  the  perfectly  dry  affected  part 
of  the  skin.  In  urdur  to  irriutto  the  ekin  ih*  other  parts  of  the 
body,  outiro  mutullic  eUvtnKlu*  an.-  uw),  and  uirrii-d  back- 
ward Uld  forward  over  the  drj-,  or,  when  It  U  very  hard, 
■omewhat  molstvnod  epidemiii*.  If  wo  wish  to  excite  pow- 
LcrfuUy  a  ntnull  circnniwribed  spot,  wo  hold  on  it  for  a  lotig 
[time  the  point  of  an  olive-formed  or  roaud  electrode.  'I1ie 
uetalUo  bnuh,  wEtli  which  vc  eitlicr  strike  tlie  skin 
(eleotrieal  i'c<>iir]E;uig),  or  act  on  the  some  »pot  h  long 
the  patient  can  endnre  it  (electrical  moxa),  we  use 
for  irritating  the  Bor^uis  of  the  IiandA,  tlie  iolw  of  the 
|lbot,  and  in  very  uu«ihlo  |nrtft  of  tlio  Mkin,  by  drawing 
hi  o\'ur  the  «nrfaoe.  I>ater  we  will  ocuisidor  th«  apeuud  di»- 
(euOD,  in  which  the  electrical  irritation  of  the  akin  is  service- 
able :  here  we  will  only  remark,  tliat  tlto  local  ulfoct  at  most 
runiains  local,  and  that  we  muAt  CDnswiUtftitly,  whi-n  wq 
wlkh  to  cjcite  a  conAiderahle  extent  of  the  aiir&4:e  of  the 
iikin,  Aiitijoct  it  in  all  it*t  )>art«  to  this  treatment.  In  those 
points  which,  in  th«  nuniial  condition,  poMOW  a  hif|;h  decree 
of  Mfuitivcnwa,  it  in  well  to  begin  with  mild  action,  gradu-' 
ally  increasing  it,  and  m  soon  a«  a  distinct  Knsation  is  pro- 
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dncvcl  (ee|>ec)«]l}-  in  the  face)  to  return  to  tlto  Imh  irritAting 
ntotJicKl. 

In  onler  to  exrite  tlie  motor  ntTves  or  tLe  mneolcs, 
wo  ]>l)ico  tbe  Dioiet  i-Iuctrodee  as  nvar  to  one  nnotlmr 
M  possible  on  the  ftai»  of  tlie  okin  ininicdiitoly  over 
these  orjrann.  Aa  to  tlie  reaimu  for  tUis,  we  nmst  fimt 
remark  that  the  extent  of  local  galvanization  ninnot  bo 
M  vroU  indicated  w  if  tJio  niitocle  or  tlMtio  were  Imme- 
diately in  contact  with  the  oon<lnctorti,  and  were  alone 
acted  on  hy  the  electrical  cwrrcnU  The  curronl  liore  direct- 
ed IVom  without  to  any  {nut  of  the  body  ti  mo«t  iatetwo 
at  iu  poiiitH  of  entranoo  and  exit,  yet  it  nerertlicleca  spreads 
itself  tliroti(;hout  the  wliulu  body.  "  Not  only  does  the  eni^ 
rent,"  mivk  Du  Boia-Koymond,'  "  pa**  through  every  mole- 
cule and  part  of  a  mtuele,  bat  aliio  in  ilii  natural  p»*ition 
through  the  bonea,  nerree,  TCBsela,  tentions,  etc.,  in  contaot 
with  it;  when  the  thigli  i»  bent  upon  the  abilomefl,  the 
lower  le;:;  on  the  thigh,  the  current  pawns  through  eaoli 
molecule  of  an  abdominal  or  tlilgh  mn»cle  over  the  entire 
foot>  lower  leg,  thigh,  abdomen  with  all  its  vtscera,  and,  if 
tlie  leg  is  placed  in  water,  or  \*  brotiifht  in  connection  with 
s  conducting  arcli,  into  the  water  or  the  conducting  wire." 

If  Du  Bojg-Beymond  could  announce  in  its  general!^ 
thin  proiKrtitioii  in  rcgwrd  to  the  current  i>f  the  niiinml  N»dy 
which  h  appreciable  only  through  a  powerful  multipiicator, 
how  much  more  valid  is  it  where  palpable  corrents  from 
without  enter  the  b<idyl  Hero  the  current  eprcadH  itself 
between  il«  in-  and  out-going  points  in  all  directions  and 
through  all  open  pathit.  But  tlie  Intensity  of  tLo  current  in 
not  equal  in  all  parte.  This  (topendff  on  difTV-rcnt  oircnm- 
Btanoes.  1.  On  tho  length  of  the  way  between  the  point  of 
entrance  and  the  point  of  exit.  As  tlie  strength  of  the  eleo- 
trioal  current  decroaae*  according  to  the  lengtli  of  au  Intor- 
oaUtc<l  metallic  wire,  so  is  its  intensity  lowened  aooording 
to  tlie  difltance  between  tite  iN>lee ;  oonseqaently,  when  the 
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Iflftallic  conductor!  an  plooal  on  Uio  diy  «kln  one  inch 
apart,  tliey  produce  a  mnch  more  powerfiil  MnMition  ihan 
wbon  tlicv  an-  npplicd  nt  a  distance  of  a  ftkot  from  one  an- 
oOicr.  9.  I1ic  current  u  »tronge«t  in  tlio  direct  line  which 
is  the  BhoHc«t  distance  between  theocmdneton ;  it«  Inttitsity 
deorva£«fi  with  the  Icnpth  of  the  corred  way  which  we  oon- 
ceEvc  to  lie  between  the  {wints  of  entrance  and  exit.  Let  n« 
talco  an  example,  which  Fick  '  ha«  given  an<l  lllnMratMl  by 
a  diagram,  and  lav  one  moi^t  electrode  on  the  top  of  the 
ebonldcr  and  the  other  uu  the  furonrm ;  alt  tlto  cnn-cs, 
which  the  current,  fn  order  to  reoeli  from  one  point  to  an- 
other,  can  paAo  over,  are  of  tolerably  equal  lengtluii,  and  (^on- 
Kqnently  of  tolerably  etinal  ret^istance ;  the  electricity  in 
tbia  case  will  distribute  itself  tolerably  equally  orer  the 
whole  arm,  and,  morenver,  when  a  not  very  (ttronp  current 
is  used,  tlio  density  will  not  lie  at  any  point  so  grcAt  as  to 
excite  muscular  action.  Had  we,  on  the  contrary,  laid  tlie 
two  inoitt  condacton  near  one  another  on  the  M.  dc1toideui> 
the  ways,  which  the  corrent  oonld  pass  over,  in  order  to  go 
ftoni  one  conductor  to  another,  wottld  be  quite  different  as 
i-to  their  length,  and  the  intcDnities  of  the  current  In  the  va- 
^Sious  cu^^1>«  would  corros|>ondingly  differ:  oven  with  a  weak 
jrrmit  the  Enlenaity  in  tlie  direct  lino  Iwtween  the  oon- 
fdncton  would  be  sufficient  to  produce  a  strong  contraction 
pof  the  deltoidcits,  while  no  disturbance  of  the  neighboring 
DDsclea,  the  bicepo  and  poctorali*,  would  l>c  viaible.  Ap- 
parent exceptiouM  to  thi«  law  arc  found  in  the  phyaii^a  nf  the 
nerven — when,  fur  instance,  wo  excite  a  part  of  the  N.  ischi- 
odicas,  there  follows  a  clonic  or  tonic  tpaam  of  the  whole  lof; 
eren  to  tlio  jKiint  of  the  foot,  and  all  the  mu)icles  oupplicd 
flroRt  tlie  N.  iwhiadicUK  beeome  contracted ;  contraction  i>r 
the  aterus,  when  one  electrode  is  laid  on  tlio  vaginal  portion 
and  tlie  other  on  the  foot,  is  to  l>e  attributed  to  the  reflex 
action  of  the  nrrvea  of  tlie  neck  of  tlie  womb,  etc.  8.  With 
different  cundacture  tlie  strength  of  the  current  is  directly  as 
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tliuir  conducting  power.  On  tiii«  l»w  (le[>en<]*  tlic  um  of  nioUt 
tfonffn  tor  cleotrUing  Uie  muaclee,  tnetnllic  plates  or  electrl- 
0*1  bruslies  fur  vxcitin^  tho  skin.  Lot  uh  first  yhiw  the  two 
dvctrodve  iirnic<l  with  niulnl  n]iiinj^  on  Uiu  wv11-nioiHtcno«l 
«pi(lormli>— tlie  pointa  covered  by  tlitsc  ore  oo^ilj  penetnted 
by  the  oiirrent  wliich  diittrihiitue  itself  to  tlio  parts  lying  ua- 
diT,  and,  whon  elronf;,  tu  tliuMO  in  tho  dirvut  line  bctwooa 
tlto  vloctrodM,  und  oanaea  contraction  of  the  inu*clc»  throngh 
ncttnfc  oil  the  Mnisary  And  motor  nerves.  If  we  now,  on 
the  contrary,  hold  two  niulatUc  pkten,  or  butter,  two  bnuJies 
of  tbin  hr»Mi  vrira,  on  tlic  ewne  »pot8  free  fVotti  iitoii»turc,  tlio 
dry  c|)idern]id  prteenta  bo  powerful  a  oondiurting  reeistanca 
to  the  curtviit  that  the  Mine  amount  of  eloclricity  is  not  rnf' 
ficiotit  to  canjH}  coiitractioiis  in  tiie  inuMlcs  lying  under  tlie 
fikin.  Yet,  eftpccially  in  n^ioj^  tbe  bniBh,  where  the  skin  !■ 
touched  only  at  certain  emftll  points,  the  inteiuaity  of  tlie 
current  it  no  great  thikt,  where  it  breaks  through  tlio  Bkiu, 
it  excitCA  tbe  eiensory  nerro-librea  powerfully,  and  cauMS,  bj 
continued  action,  erythema,  bliat«ring,  and  in  certain  caWB 
soggillation. 

In  order  to  ohtiiin  tlio  greotett  po«ublo  irritation  of 
the  nervea  of  the  skin,  we  gWe  one  electrode  the  fona 
of  a  pinto  covervd  with  sponge  and  place  thia  on  tlie 
moist«ned  itkin,  and  apply  the  mulullic  brush  as  a  Mcood 
vlvetrodv  un  the  dry  ttkin ;  by  t)iU  nieani«  we  reduco  tbe 
enormona  conducting  reeistance  of  the  epidermis,  which  tlie 
oorront  by  the  nee  ot  two  lirasbea  has  twice  to  overcame, 
altOMt  to  oue-linlf,  and  thereby  double  the  streiigtli  and 
intensity  uf  the  current.  It  is  otherwise  wlion  acting  on 
tbo  iniieeliM.  Hero  Dnchenne  roct^izcs  a  direct  and  an 
indiroct  fariulizatJon,  of  which  tho  first  is  produced  through 
eontact  of  the  parta  of  tlie  ftkin,  over  tJio  loiuole  to  be  ex* 
ciu-il,  with  moiitt  cumliKTtora ;  the  second  tlirougb  Lrritatloti 
of  tho  nt'rve<  »u|ipIyiTig  the  muscle. 

It  did  not  CHCK]>o  tlto  keen  olHtorration  of  Ducbenne 
tbnt,   In   flirvct    mnsctdar   irritation,  eoino    inttsclos    ooQ* 
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tnot  ttwre  energvtically  hhiI  promptly  w)i«n  acted  on 
Rt  certain  pointe  than  at  othere,  under  apparently  the 
nmo  ooaditiooii,  Somak  fo^n<l  in  tiiii  invotigations  tliat 
tbwe  points  vere  the  polnbt  of  entrance  of  tlie  inotJ>r 
nerves  into  th«  musclar  and  set  it  clown  as  a  rule,  that, 
in  unler  to  oLtain  vith  tlie  vcnkost  poiMlilv  ctirr(^nt»  tliv 
^trongait  contnctiona  powiihlc,  tlie  point  of  one  conductor 
must  be  placed  on  the  entrance  of  the  motor  Den>-o  into 
the  mtuclp,  the  other  in  it«  inim<>diuto  neighborhood — a  law 
oftlie  grenteAt  imporlnnco  fur  oUv-trothorapealics,  ItecansD 
by  following  it  we  are  able,  with  proportionably  weak  cui^ 
nnta,  to  c-xctto  etrong  oontnutioDs  in  a  loss  painful  way, 
Bcmak  c-Alltni  thi*  method  antro'imueiilar  cxidtattan,  in  di»- 
tinction  from  intra-mnAcnlar  (Dncheane^A  direct). 

Tbecausc  of  this  Uea,  oo  tbo  one  hand,  in  the  grL-nt<.-r  eleo- 
Irinit  irritability  of  tlie  norrw  compitn-d  with  that  of  Iho  nin»- 
clei ; '  on  the  otlior  hand,  in  the  i^ator  dcniiity  of  tlie  current 
resnllinji  fmin  the  application  of  small  pointc<l  condu<?tors  to 
tiiv  entrunwf)  of  tltu  ucrvoa  into  the  niuK'le,  contra«lvd  with 
the  broad  condactora  which  wo  place  on  tlie  ntwtcle.  It  yet 
remains  to  Ih.-  provetl  tliat  Retnak's  observation  extends  to  all 
eaaot,  Oiat  i)s  tlmt  wl]  niuschw  are  aocetsEble  to  irritation  at 
the  points  of  ontmnco  of  the  ncrro^  and  then,  tlirongh  dia- 
grams 'o  lighten  for  the  phpician  the  tabor  of  finding  Iho 
motor  points. 

ZieniKscn  has  turned  his  attention  to  both  these  pn^xv 
Ritionft  in  tite  l)efore-cited  paper.  As  regards  the  tint,  he 
foand  that  the  irritation  of  tiie  points  ef  eatnnoo  of  tlie 
nenros  was  by  no  moans  practicable  in  all  mnMlos,  becanso 
on  the  one  hand  many  irrcgnlarittu*  ocmir  in  tlie  ronrxe 
and  ramifications  of  the  nerves,  as,  for  instance,  in  the 
N,  facialis,  again,  in  the  Bliuuld<?r  and  thorax  nervM  going 

■  CL  Bvnwnl  tmad  that  aii>  4iftr«a(  «ipau  rc^rad.  br  tW  «uUi^t  of 
iMr  fuar<i«a>l  aailiiv  ia  tht  tArUolaslMl  oondtlkm,  TBrjr  4IIMM  mntmu 
«f  dartrkritr,  tb«  mu«U*  naub  ninra  thui  Ihs  ntrre*.  Of  lh«  iit«r(«,llw 
aM>l«T7  tn  MM*  Irrluhb  Uiu  iIm  umtaj,  rK.  (Um.  UiL  dt  r*rk,  SO 
Ttfikr,  isas.— till.  l>«MwB>t,  SO  Aott,  1838,  p.  ftM,) 
ID 
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ont  from  llio  para  etipnolnTiciilans  of  the  ploxiu  braehlalit, 
finallj  and  diiefl^  tn  the  nerves  of  Uie  lower  extremities, 
wliivh  render  tlio  finding;  of  tlio  dciHrod  iiuintR  rpry  diSi- 
cnlt.  On  tliv  other  hiind,  tlio  nervat  t'rtiqucntly  i-iitcr  tho 
muscleit  nt  a  «onaiders1>le  dlatanoe  fmm  the  norface  of  tlw 
hody,  for  inAtanoe  in  the  interotteus,  in  tho  Mm.  rsdialio, 
extern.  long.,  epleoiuA  c«piti»,  htlMimiu  duni,  terot«  mtjot, 
Manimembrano^uM,  •emiteiicIinoHiu,  ete.,  for  Uie  exciting  of 
whicJ)  wo  most  alwavfl  rcsnrt  to  intermuAcular  irritation. 
To  eatisf)r  the  second  propoHitiou,  Zivnissou  has  made  taMea 
to  eoahle  us  ea«tly  to  And  t3to  iriotor  ]>oint8  on  tho  living 
hody.  In  order  to  asoortain  these,  after  he  had  plaved  tho 
conductor  of  the  poeitivo  polo  on  tiiu  fitcmum,  tie  Aonjflit  to 
hrini;  a  lincpointed  conductor  of  tlic  nc{;atiro  pole  on  the 
moKt  Mtiperiicial  point  of  the  motor  ncrre,  wliit-h  lie  inarl;od 
witlt  lunar  canstio,  and  called,  after  he  had  fonnd  it  again  in 
tho  dead  body  on  tlio  corrapondiug  Bjwt,  tho  motor  point, 

E^perinlly  for  indirect  (extra-niiiHeular)  faradization  of 
tlic  muiclea  is  an  exact  anatomical  knowledge  of  tlie  eouno 
of  tho  ncrvw  and  of  tlioir  mora  or  lorn  superficial  position  in 
the  diOi-roiit  n-};ionR  of  thdr  oonrm  nuceMarj-,  in  order  to 
reach  ttiein  at  thooe  pointa  where  tlie  action  of  tho  eurront 
will  he  tho  most  •terrioeable.  We  will  mention  the  moHt  im- 
portant points,  hut  ninst  refiT  to  ZicirisecnV  paper  for  the 
more  oxuct  etudy  of  the  motor  i>oinU. 

Tlie  tnmk  of  the  K.  tWialis  can  he  irritated,  according 
to  Duchenne,  most  conveniently  ft^)m  tho  outer  ear-paasage, 
hy  introduciDg  one  molAt  conical  idcctrodo  into  tho  oai^ 
paasage,  and  pressing  it  toward  the  lower  aide  Thi»  method 
it,  however,  injudicioOB,  becauae  it  i»  painful  and  unoattsfao- 
tor/,  «nco  powcH^il  coDtractioiui,  which  Duehunuo  lumMlf 
MW  induce<l  on  the  corroiiponding  aido  of  the  faoe,  an  caiuwd 
when  1)10  circuit  is  cloeed  by  placing  the  aeeond  clet'tnxle  on 
tho  pnrotid  gland.  Loas  painful,  but  acting  only  with  sparo 
peraona,  I«  the  irritation  of  the  N.  facialis  after  its  exit  ftom 
the  for.  Rtyloniaitoideum,  by  placing  one  thin  electrode 
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doee  Qodcr  tiw  Mr,  b«cweeri  tlio  yurtx.  mutoidcus  an<]  tho 
miotic  of  th«  lower  jun.  The  Kreatdr  bnnchwt  of  tlto  ]>oe 
ftii>ennii!i  are  efiAilr  acted  on  at  their  pUHage  throi^ch  tho 
parotid,  and  ciLti»!  voiitraotions  of  tho  mtiMlw  napplied  from 
the  rfttni  tcjitikorultn,  or  zjrgomatici,  or  bacooks,  oto. 

Tltp  N.  vnga»  most  be  bradued  im  the  tower  half  of  Iko 
neck,  between  the  lut.  caroti»  oommiitt.  aiid  vona  jii^larii); 
and  the  N.  liuyngcna  inf.  in  tlio  bifRrc-atioii  bctwoon  tlie 
{Mophkgaa  imd  Imchon.  Tlie  ramus  extent,  of  tho  N.  aoco»- 
aoriM  i*  in  ltd  entire  co»r»e,  froni  ite  exit  from  the  74,  ctemo* 
cleidcHinafitoideas  to  ita  entrance  into  tlio  M.  tTBpc»us,euper- 
fioittl  and  ■•luily  reached.  Tlie  N'.  hv[H)f{;!nwa)i  Um  tolerably 
■DporflciHlly  directly  under  the  cottir  majus  of  the  hj'oid 
bone,  between  the  M.  stylohyoidciu  aod  hyoffloeeus. 

In  onlor  to  eluctriKv  (Jto  diuiihraf^m,  we  find  tite  anterior 
border  of  the  M.  MnileiiU!)  ant.  by  ])nlliii|:;  the  akin  inward  with 
two  finjEeni  plaeed  on  the  outer  bonier  of  the  M,  atemo-clvido- 
maatoidena.  Without  dii>continuing  the  action  of  tbo  fingen, 
we  eeparate  tliemanflicicntly  to  introduce  between  them  a  nar- 
row moUt  oondBolor,  which  then  preaaea  directly  on  the  N, 
phrenicoB.  After  we  have  done  tlic  same  tiling  to  the  other 
aide,  wo  allow  the  induction  i^iNirutu^  to  work  nipidly  and 
powerfully.  The  two  phrenic!,  in  this  way  equally  excitetl, 
caitAO  immediately  strong  hcavingu  of  the  c]in;t,  with  rushing 
of  air  intu  tho  lungi^.  Tlio  i>lcxift  braehiiiliH  is  to  be  actctl  on 
in  the  aupra-chirictdar  region,  between  Uie  M.  fboalenna  ant. 
mod. 

The  tliomcie  and  Boapular  nerres  springing  from  the 
pi.  bradiialia  allow  of  individual  irritation  wlien  tlte  in- 
l^imcnl  i*  not  too  thick,  hut  the  frcqiient  irregularity  in 
tbeir  L-uurra  muAt  be  taken  into  coo&idcration ;  tlie  X.  doraa- 
lia  Bcap.  may  be  electrized  directly  under  tJie  N.  acoeesoriua 
Willisil,  on  the  edge  of  tlie  M.  trapezius;  tbe  No.  thoraeici 
posterionw,  after  Uicir  pawagc  through  the  H.  acalenua  nuxl., 
directly  over  tho  claricle,  and  not  fiu-  from  the  trapezioa ; 
Uie  N.  anpraacapolaria,  frequently  outward  fhmi  the  IL 
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oino1]yoiil«u8,  before  tlio  entrance  into  tbo  inoisura  Mapube; 
tbe  Nn.  tlioraoici  onteriores  are  moat  e>Ailj  renclxxl  under 
thfi  okricle  on  the  u[>ih.t  tnigu  of  tliu  M.  pectoralis  maj. 

Among  tlic  nurvuH  of  liic  ann,  Uiu  N .  axilliiriii  may  be  elec- 
trized at  the  npper  jMu-t  of  tlie  ponterior  border  of  tlio  axilla ; 
tlte  K.  muscolo-cutaneus,  after  iU  piui^age  through  tlie  M,  eora- 
co-brudtialie,  in  the  fork  betwwu  tbir^  unil  ttie  M.  bicejHi.  Tlie 
N.  ntodiADua  mky  be  nio«t  Mtrely  excited  on  the  lower  third 
of  the  htiineniii,  after  it  hs»  paft^ed  to  tiie  inner  aide  Af  tlto 
art.  l>ravliialiii,  Irrilatiun  uf  the  niLitiunue  cAUEflS,  besidei 
tbe  pamful  Eeugatioits  in  the  rcf^ioii  of  tlte  branches  of  tlia 
forearm  and  fiogen,  jHiwiTtiil  pmnatioa  of  the  forearnii 
turning  of  the  band  toward  the  radial  side,  and  eloaing  of 
the  fingeiA.  Tbe  N.  ulnaris,  electrized  in  the  channel  be- 
tween the  oloGraiion  and  the  ooudyhis  int.  hiniicri,  produoee, 
betidca  the  seiHation«  of  pain  in  the  region  of  the  ran),  pal* 
maris  longos  (in  the  ^kin  of  tlie  lower  pari  of  the  inner  enr- 
faeo  of  the  furoann  ns  far  as  tlie  ])aliii  of  the  hand),  a  oon- 
traction  of  the  ii.  flexor  carpi  ulnaris,  of  the  M.  flexor 
digitomm  profoudus,  of  the  Mm.  inteneeei,  limibricales 
tCTt.  et  quart.,  of  the  niusvleit  of  thu  littlu  fiiigirr,  and  of  the 
U.  adductor  pollicin.  The  H.  nulialii*  u,  nioi^t  aocemihle  to 
electrical  irritation  at  the  point  of  anion  of  the  mithlle  and 
lower  tliird  of  the  upper  arm,  where  il,  appearing;  from 
under  the  M.  trieciw,  jiacvu.'s  to  the  outer  »ii!e  uf  the  arm, 
which  cauiica,  in  addition  to  tlie  painful  seDsatioos  on  the 
outer  side  of  the  upper  and  foreann  aa  fiv  aa  the  wrist,  coti- 
troctioua  of  tlte  Mm.  ikup.  brevia,  extensor  carpi  rad.  and 
nln.,  extensor  digit-oomm.,  extensor  iiidicis,  e.\teosor  digtti 
minim,  prop.,  oxtcii»or  polliei»  long,  and  brov.,  and  abductor 
l>oilici« — Anally,  Aupinalinn  of  tlw)  Ibfeami.  with  eoinploto 
oxtcoifiion  of  the  hand  and  of  the  thumb,  extension  of  the 
fint  phalanges  of  the  fingen,  and  itiight  bciidbg  of  the  laat 
l>halangc«. 

The  N.  cniralia  may  be  eleotrically  reached  after  its  pas- 
sage under  Poupart'a  ligament  on  tlie  outer  side  of  the  tti. 
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craralts ;  then  foUnwH  eiioi^ttc  oxtonston  of  tho  lower  leg, 
KOL-ompanied  with  painful  ftentutioiw  in  th«  rc^on  of  tlic  N, 
Rnphentis  major,  minor,  nnd  cntanene  femoriH  unt.  nnd  niei'l., 
utso  on  tlic  fr»nt  and  inner  sidet*  of  tlto  thigli,  the  knee,  and 
of  the  inner  snrface  of  tl>e  lower  Kig  an  far  m  tho  great  toe. 
Tlie  N.  ohtnratorins  ni»y  be  esHteil  ftt  tho  for.  ohturatoHiini 
by  placing  tlio  electrode  perpendiculariy  against  tlio  hori- 
tontnl  branch  of  tlic  on  pnbbi  nnd  pn?»;ing  hard  on  the  skin 
ftnd  M.  pwtitieuo.  Ttie  irritation  atuw^  a  strong  and  pain- 
ful  adduction  of  the  tliigli.  The  ^.  iachiadiriio  may  l>e  elec- 
trized eitlier  at  its  origin  in  the  pelvis  throngh  the  hind  wall 
of  lh«  rectum,  or  nfter  ita  exit  from  the  inciMira  ischiadica 
major  behind  the  head  of  the  tliigh ;  there  follows  I'HiwcrAil 
Itending  of  the  lower  leg,  with  p«infnl  eensntions  in  the  re- 
gtoo  of  the  ecniury  bmnchett  of  the  iMluadicu^,  nUo  in  the 
entire  lower  leg  and  foot.  The  Xn.  peroniens  and  tibialis 
Ke  most  superficially  in  tho  knee-pan ;  the  first,  aecc6«tble 
immedintely  on  tho  bimler  edge  of  tho  eapitiiluni  fibulcp, 
Ciiiuea  a  eontraction  of  the  Um.  peromei^  tibialtii  antica»,  ex-' 
toneor  digitor.  coinm.  long,  and  brcri^  and  oxteiieor  liaJlacitf 
longuH,  with  M>nHationfl  in  the  flkin-nerves  of  the  iwck  of  llio 
foot.  Tlio  X.  tibialis,  irritated  in  the  middle  of  the  bend 
of  tlio  knee,  prodnoM  energetic  contmottont  of  all  tho  nms- 
dee  on  tlic  hinder  part  of  the  h>wer  leg,  am)  on  tlie  sole  of 
tho  foot,  MB  well  as  t«inful  eouuktione  in  the  cnlf  of  tho  log 
and  sole  of  tlio  foot. 

On  lh«  above  jtointA,  or,  where  we  wisli  to  excite  an 
IniKvidnal  muwie,  at  the  point  of  entranoo  of  the  motor 
uprxe  into  the  muscle,  tlie  negative  pole  i*  always  placed,  as 
acting, the  iilmnger  iKitli  on  the  nonsory  and  motor  nervpfk, 
while  tlie  other  electrode  closes  the  circuit  by  being  placed 
on  the  mnsole  itself.  On  tho  one  hand,  wo  thus  make  tho 
weakening  nf  the  conx'nt  Iwtween  tho  two  electrodw  as 
»ligl)t  as  possible ;  and,  on  the  other,  we,  moreover,  art  on, 
not  only  the  motor  nerve,  bnt  t)»u  branches  nmnitig  throngh 
tho  muscle,  and  thus  produce  witli  tho  Hnialtent  »lreugt]i  of 
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curroit  the  greatest  poeeiblo  effect.  It  It  odviMblo,  bow- 
eror,  when  irrituting  t]ie  iiiiuwltiii  of  t)i«  face  ttiid  nock,  to 
clow  tlw  circuit  witli  one  conductor  od  a  distant  part  of  tlio 
body,  because  otherwieo  irritAtiun  of  the  mnsory  trigeminal 
and  cervical  nervi>-llbrM  i»  unavoidable. 

Wbea  Kctinfi;  nii  i^udi  inuncleA  oa  are  fliipplied  fix>m  two 
nerves,  as,  for  inntance,  vrhcn  olcctrizio};  Um  Mm.  deltoidetM, 
tnpesius,  bicopo  femoru,  vo  place  oaeh  oondtuAur  moat 
advaiitageoiuty  on  tlie  point  of  entrance  of  one  nerro  Into 
tlte  muscle.  M(n«ov8r,  we  may,  in  ordvr  to  save  tima, 
in  caM«  wlicrc  tliorc  i«  miucular  paralysis  n-itli  niarkud 
diminution  of  the  eleetro-mnacuUr  contractility,  place  tbo 
conductors  on  the  motor  points  of  two  muscles,  and  can 
tlius,  since  in  such  ewes  the  ditfcrcncc  between  tlie  irrital- 
ing  powers  of  the  positive  and  ne|;ativo  poloA  1^  not  con- 
siderable, excite  two  uitu^loe  at  tbe  gamo  time.  But,  lo 
more  seiuitivo  n^toiu,  where  it  »  necenary  to  talco  notice 
c^  this  dilTcrence,  it  is  iMwt  to  lay  the  negative  polo  on  the 
motor  ]>oint  of  the  lar^r  muscle;  or,  where  there  [s  a  dif- 
ference in  tlic  irritability  of  tlio  two  muscluts  on  the  lew  sen- 
sitive— the  ]>i»itive  pole  on  the  motor  ]xiint  of  the  uualler 
or  more  sensitive  muscle. 

Tliough  the  indirect  muscular  irritation  is  of  f^nrnt  im- 
portance to  cloctro-thcr*i>outictt,  and  uiwl  in  so  many  dlf* 
ferent  ways,  yet  it  doc«  not  take  the  place  of  the  dirvet. 
Kot  only  must  wo  rosort  to  intra-mu»cular  irrilalioii  for  ox- 
eiting  tiio»e  muitclc«  wb(i«o  motor  points  are  inacoeesible 
(ram  without,  but  in  many  other  cases,  as,  for  instance, 
whera  the  eloctm-muscular  contractility  is  fully  lost,  and 
we  are  coniieijuently  uncertain  whctlicr  we  have  hit  (ho 
motor  point  or  not,  no  contractions  being  manifest ;  in 
others  where  there  is  deetniclion  of  tlio  power  of  motion, 
which  rcsultn  (W>m  groat  atrophy  following  disease  nf  ttio 
s»l»taiico  of  tlte  mnscle ;  and,  finally,  in  caaes  of  paralysis, 
whore  ercry  trritatlon  of  the  nerves  should  be  avoided.  As 
to  dirtet  bnulization,  the  Huj>orficially-lyiiig  iiiuacles  of  tlie 
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bod;  taid  extrenuttos  !□  the  normal  condition  aro  tiuily 
thrown  into  oontnction*  hy  it,  wltcn  we  plnco  both  moist 
conductors  uear  ono  anotlier,  and  in  the  direction  of  tbo 
fibm  of  tho  muscltv  Wtioro  tlio  luuxclw  niv  vorv  broad, 
the  ooDdoctorft  must  bo  moved  ono  afUir  tlie  other  to  tbe 
different  parts,  in  order  to  excit«  them.  Al«u  tho  deei>cr- 
Ijing  iini»L-ti«  ultcn  present  a  puiiit  in  tlio  net];hl>orhood  of 
their  ori^n  or  attocliiiient  where  the  direct  action  of  the 
electric  current  may  )«  mode  effectnal.  AVhen  thU  is  not 
tbe  case,  we  miut  use  a  mure  itituiii>e  current,  which,  paMing 
throngh  th«  H«|>crRcia]  tiMuoi  that  wo  redoee  by  strong 
preaHore  of  tlie  electrode^  to  a  single  obstacle,  rcacheii  tlia 
di-eper  muaclee — a  fact,  thu  possibility  of  wliicb  we  cun  con- 
vince oarMlvve  in  tlioM  cmm  of  lead-poisoning  whore  t]ie 
oontrnelillty  of  the  tmpertloially- lying  muscles  is  extin- 
guished, while  that  of  those  lying  dccpvr  is  rutaincd. 

The  electruuttion  of  tlio  ma»ole»  of  tlie  eye  '»  partlcnlnrly 
difficult  on  account  of  tlieir  position  in  the  interior  of  tlio 
orbit,  which  renders  thorn  in»ccoMiblo  to  local  irnutliuji. 
It  IB  true  tliat,  with  the  eye  open  and  the  bnib  fixed,  tlie  in- 
dividual n)ii<«Ics  may  bo  acted  on  by  a  fine  etectrodfl ;  never 
tlielew,  tlio  irritability  of  the  eye,  the  danger  of  inflammation, 
the  painfnlness  of  the  experiment,  finally,  tho  frequent  mis- 
nuuiagement  of  the  awJalanta,  forbi<l  lliv  nw  of  thin  ntctbod 
in  roo«t  cases;  wliere  it  ir  allowable,  onlycurrcnU  can  be 
applied  which  are  so  weak,  that  tbeir  utility  is  doubtful.  I, 
eon»e<)uently,  faradizo  the  mtuolw  of  tho  eye  in  thiit  way : 
l^liwing  tho  conductor  of  the  positive  pole  in  the  hand  of  tlte 
patient,  I  lay  a  thin  electrode,  which  ts  oo\'ered  with  sponge 
and  ootinocted  witli  tho  tkcgalivo  pole,  in  order  to  irritate  tlw 
U.  obliqtitu  nop.,  apiiiLKt  the  spina  or  fovea  troctdettriit  of 
tho  foreliead ;  tn  irritate  the  U.  ohUqnos  inf.,  on  the  margo 
IntVaorbitnll*  of  tlie  upjKT  jaw -bone,  near  tlio  fututa  lacryma^ 
lis;  to  irritate  Ote  M.  rv-ctus  cxlvninn,  on  tlie  outer  angle  of 
tlie  eye;  to  irritate  tbe  M,  rectna  intemns,  un  tlto  inner 
angh) ;  to  iiritate  tho  H.  rootua  superior,  on  the  upper  snr- 
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fiwo  of  tlia  o,vcl>nll ;  to  irritate,  finally,  the  H.  rectus  infe- 
rior, on  the  lower  eurfapc.  We  can  in  this  way,  if  we  use 
conductors  with  weak  currcnt«  wliic-h  we  iilowly  incresut, 
Bpply  curronts  of  great  stren^tli.  That  in  fact  M>ntrnctions 
(^  the  muwlea.of  the  eye  in  this  way  take  plaice,  I  wmh  alile 
to  observe  in  an  indiriduiil  having  paralygta  of  the  M.  oIh 
ItquUB  ftup.  Mid  M.  rectuH  int.,  who«o  eye,  little  M'uititiv'e  on* 
account  of  repeated  pAralyais  of  \U  muscleA,  could  be  opened 
daring  the  o])oration,  and  allowed  the  effect  of  the  irritation 
to  bestwn  partly  in  the  pcition  of  tlio  eyeball,  and  partly 
in  the  greater  approximation  of  the  donble  image.  Bene- 
dict '  Dsed  the  constant  current  in  psralysiii  of  the  mnBolea 
of  the  eye,  and  ha«  published  the  following:  Ho  placed  the 
copper  pole  on  the  forehead,  and  stroked  the  oheek-bono  with 
the  nine  pide  for  several  mtnutc*,  in  a  ewe  of  abdncenB  para* 
ly»i« ;  in  paraU-iui»  of  the  M.  rectiu  intomiu  and  H.  ohliqiiiiB 
inferior,  the  «kin  on  the  side  of  the  nose  near  the  inner  angle 
of  tlte  eye;  in  ptoeifl,  the  iip{>er  eyelid;  in  ]taralysi&  of  the 
M.  rcctuit  inferior,  tJie  lower  l>onU<r  of  the  orbit ;  finally,  in 
j>araIy)iiA  of  tlte  N.  troohlearts,  the  inside  of  the  noee  in  th« 
nejghlwrhood  of  the  inner  angle  of  the  eye. 

As  to  tlic  rniuclcs  of  the  lar}-nx,  the  H.  crioothyroidous 
it  easily  excited  to  contraction  by  placing  two  fiinnll  jiointed 
condactnn  on  both  sides  of  the  lig.  eonoidouni ;  the  thyroid 
and  annular  cartilugL-tt  approach  otic  another,  and  the  teusioir 
of  the  vocal  cords  ia  increased.  The  electrical  irrilMlion  of 
the  other  muscles  uf  the  larynx  U  L<9i-ctod  only  through  the 
region  of  the  pharynx;  Zlemsoen,  who  has  perfected  the 
method,*  uses  for  this  purpose  an  induction  current  that  i« 
JR«t  etn>ng  enough  to  excite  the  M.  frontnli«  to  contraction, 
or  a  galvanic  current  of  ttoia  eight  to  twelve  Sicnicii's  ele- 
mente.  He  noitee  t]ie  wire  coming  Irom  the  negative  pole 
witli  «  bent  cathotor^haped  aound  covered  almost  to  tbe 

■  EhetNllienitNtftolw  vM  ph^tiolagiMb*  Btutk^   Sbar  A^cMimMlul. 
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point,  passes  it  quickly  witli  the  right  baud  into  tlie  monlli, 
whilo  hv  GontroU  his  morcmonts  hy  the  aid  of  a  larrngeal 
mirror  heltl  in  th«  left  Iiiinil,  and  then  alloni*  the  circnit  to 
he  clo^  through  the  aid  of  an  aesietant  who  jilaceo  the  sec- 
ond tlsctrodo,  coverfd  with  Dponge,  on  any  Detected  distant 
part  of  tlie  body.  The  H.  aryto^noidcUH  traa-«v.  in  c-Jitty  to 
excite  by  touching  the  posterior  6ur<ace  of  the  cart,  arj-twnoi- 
doa  with  the  cJectrode;  both  cartilagos  move  strongly  on 
one  another.  Aa  to  the  eleotrical  irritation  of  the  Mm.  erloo- 
aiytsenoideuB  jKnit.  and  Int.,  and  of  the  31.  thjreo-orytsDot- 
deiu,  the  Biniu  pyrifurmij>,  the  lolot  wliich  U  bctwevn  tlto 
hind  bordvr  of  the  cart,  diyreoidea  and  the  plate  of  the  cart. 
criooidea,  is  the  conducting  point  for  the  electrode.  To  act 
OQ  the  U.  crico-aryWnoideua  post.,  on  the  dilatator  gkit- 
tidis,  we  paM  from  Uie  ftintiii  pyriformts  directly  badcvard 
and  downward;  the  M.  crioo-aryttenoidens  lat.  is  to  be 
reached  in  tlie  ainus  pyriformiit  on  tlie  outer  border  of  the 
plate  of  the  annnlaf  culilage ;  irritation  causes  t<light  rota- 
tion of  the  cartilages  of  the  lani-nx,  m>  that  the  free  edge  of 
tlie  Tocal  cord  appronclws  the  middle.  Tlie  BI.  thyroo^iry- 
ttt'iioidens  liea  immediately  on  (ho  front  npper  border  of  tlie 
M.  crico-arytfliuoidfutt  lat. ;  tinder  electrical  excitement  it 
di«we  the  laryiigoal  cartilages  forward  and  downward,  and 
narrowii  the  vocal  cleft.  We  may  cause  the  mnsclea  of  tlie 
eptglottiii,  the  Mm.  thyro-  and  ary-oiiiglottJci,  to  contract 
by  placing  tbe  eleetiode  on  the  side  of  its  bwe. 

Sinco  intra-tarmgeal  fiiradixatJon  is  one  of  the  mo^it  dif- 
ficnlt  things  in  the  UryngOKN>pica]  art;  einco,  fnnher,  the 
euro  itself  often  rcqiiIrMa  prvparation  of  several  months,  for 
the  parpiMe  of  rendering  tlie  mnoonfl  membrane  of  the  larynx 
lees  eeiuitivo,  which  alao  reqnirea  ttnnsna]  i>niicncw,  hi>th  on 
the  part  of  the  patient  and  [diyikichui ;  sinoo,  finally,  the  mo- 
tions  of  the  larynx  sometimes  render  the  ana  of  the  mirror  and 
the  electrode  iiiip<w«il)le,  thia  method  is  couMM^uently  of 
service  in  proporiionably  fevr  cmm  of  paralysis  of  tlio  vocal 
oordi,  while  oulaneotu  faradixation  answers  in  most  of  them. 
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We  hare  «dll  two  methods  of  electrical  irritatUn  vt  the 
raoielea  tu  notice,  nam«If ,  the  r^jUg  imtatuHi  and  tbo  ay«»- 
paAtUe  briutioa  (Milemgang^  The  fint  rest*  oo  the 
pecaUaritj  that  aensorj  fwrree,  in  the  trritati<d  coaditioii, 
have  of  iniladnf;  actirit;,  throofrh  aainjon.'d  path*  in  th« 
molDr  oarsm,  and  un  be  naed  for  exdting  the  maadat 
tliMaf^  dectrica]  initatiuo  of  the  oerws  of  the  ekia.  This 
mctltod  u  inilkated:  1.  In  panlnu  with  «mnllaneoiM 
MWrthMJa  of  the  alEin  over  the  iniiKl«,  nanwlT,  tn  hjHorieal 
pnljsis,  where  frMinenllv,  with  tho  disappMisnoe  of  the 
■iimetlwiii,  the  power  of  motion  retttne.  3.  In  those  caaes 
where  the  Mifliniiig  part  i*  not  -vtrf  aeooBflibk  lo  the  loeal 
appUoetuMi  of  electricity,  fur  insttnce^  In  dteordets  of  men- 
■tniation,  etc'  Tbv  mothod  in  ittd)  caMB  ia,  to  excite  elvo- 
tricallj  tlioee  parts  of  the  skin  whoee  oervea  euci  in  llic  cen- 
tral  otpm  as  high  «s  those  of  tho  organ  on  wliirb  vre  wisli 
to  operate.  3.  The  reflex  irritation  ii  applicable  in  neural- 
gia where  wa  wieh  to  blnnt  the  abnorroaJly-incraaAed  Beoai- 
tiranna  of  the  aenaur^-  ncn-ut  of  tlio  mosctes  by  an  intenee 
action  on  the  idcin.'  SjfmpatKttie  irritation,  wliich  ooniiata 
in  an  trritatiaa  acting  on  a  muscle  or  a  nerve,  Outiung  other 
miwdea  to  contract  by  tnuumtssion  tlirougU  the  epinal  mar^ 
row,  wo  may  qm;  in  ci;rtain  caiea  nuitcd  tu  electrical  treat- 
ment, where  the  leeo-paralyzcd  moaclee  may  be  excited  by 
acting  on  thoee  in  which  there  ia  etitl  greater  paralyein.  Ab 
the  excitubility  of  the  centra)  organ  for  reflex  nurenwntA  ib 
iocniaaed  when  the  irritated  sensory  n<n-ve  owee  its  losa  of 
OMulactinK  jK>wpr  to  tlio  bntin  ;  to  lU  excitability  for  sym- 
pathctic  moremcniA  i>ecnM  to  be  increaMd  nnder  tho  eane 
condiliuiL*.  I,  tliuralbre,  nae  with  ndvimtage  thia  method  of 
trritatiuii  in  apoplectie  paralynin  ami  mntractioiu! ;  for  in- 
•taooe,  where  both  ami  and  leg  are  jtAralviwJ— the  former, 
bowuvcr,  muro  than  the  latter — I  expect,  simply  by  elou- 

•  HeMi,  «•  ltdl>i>trbu«n  <lw  lelnolto^llwuMiai,  «Mi.  tu  ««*  Wlo- 
vmt  Hod.  WocliMMhrin.  I  BSE.  Stt  49. 
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trixinff  th«  mueolas  of  the  arm,  tliat  the  jtAralyzed  musotca 
of  Uie  leg  will  bo  rMched. 


Ah  to  tbe  exciting  of  the  neiree  of  spedal  eense  tlirongli 
Uie  iDterrnpted  ourrait,  tlio  iteii»c  of  toocli  i«  acted  upon  bj 
pW-itig  tliG  Sngeis  for  a  lon^r  or  shorter  time  in  fiontiwt 
witli  n  i\ry.  iimtnllio^  and  witli  u  itiuist  oloctnxlv.  Tho  eenao 
of  hearing  iii  irrttntetl  by  placing  one  metallic  electrode  in 
tlto  ear-pasfiage,  filled  vitb  water,  and  the  other  moiot  elec- 
trode on  iho  temple,  or  hy  lutrodaciiig  one  well-isolated  con- 
dndor  tlirouf^h  tho  now  into  tlic  tuba  Etutacbii,  while  the 
other  ia  applied  to  tlie  temple.  Tlie  sense  of  unell  ia  excited 
by  placing  ono  conductor  on  the  neck,  while  we  move  the 
otlior  dry  electrode  backward  and  forward  over  tlio  mein- 
brana  Schneideri.  The  MOifie  of  taiite  ifl  awakened  by  frc- 
qtieot  Htrokiiig  of  the  tongue  with  tbe  electrical  bnuh. 


The  majority  of  the  inner  OTf;aufi  are  with  difficulty 
I  reached  by  electrical  irritation ;  tlie  moit  easily  accvMiblo  of 
tlmo  are  tlie  rectum,  the  bladder,  and  the  uterus.  In  order 
to  electrize  the  rectnni  or  it»  nphinctur,  wu  introduce  a  me- 
talUo,  iaolated  electrfxlc,  having  lui  ollve^ped  tip,  caroAilly 
avxHding  tlic  escee^ltngly  aenaitive  border  of  the  gut,  into 
this  organ,  which  haa  been  elewied  by  mcaiw  of  a  elyster, 
and  prew  it  on  the  Hf.  bt-ator  and  sphincter  uni ;  in  tJiia  way 
a  difitinctly-peroeptible  oontractiim  of  tbe  rectum  is  broaglit 
about ;  the  other  eleotrodo,  Baturnted  with  moixliirv,  we  place 
on  llic  back.  Ah  the  rcctuni,  like  tlie  bladder,  Iji  little  hu- 
sitive  to  the  electrical  irritation,  we  may  use  a  powerful  cur- 
rent. In  order  to  excite  the  latter,  wo  introdncu  into  tho 
rectum  an  electrode  with  a  metal  button  or  olive  lip,  into 
the  bladder  •  aonnd  covered  with  india-rubber,  as  far  as  the 
butlou-sluiped  termination,  and  bring  it,  according  at  wo 
with  to  irritate  the  neck  of  the  bladder  ur  ita  body,  in  oon- 
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tnot  with  its  different  \mrtt.  In  insny  ««8W  it  In  inffieical 
t<>  1n^'  one  iiioii>t  conductor  above  tlie  Byropliyi>Lj>  pohl^^  and 
llic  otlicr  on  tlie  back.  For  tbo  moro  diSicuU  caec^  Da- 
ctienne  liiis  iuvcutcd  n  i^O'Ciillofl  '*  cxcitntour  v6«iciil  double." 
Tbis  ooosistA  of  two  flexible  wires  tipped  with  buttoiu,  that> 
Hcjmnited  from  one  another,  paaa  into  mi  india-rnblier  rii1>e. 
Willi  tlieir  ends  KJde  by  side,  they  hate  Uio  appcamnce  of  a 
buttoned  itantid,  and  in  thi«  condition  they  are  introduced 
into  the  btuldcr.  By  sho^nnfi  tliem  forward  in  this  i>rji;iiii, 
they  eeparale  from  one  another,  so  tltat  two  different  points 
of  the  bladder  are  toticltod  by  them.  After  endi  wire  u  ttet 
in  connection  with  the  battery,  tbey  are  slowly  moved  about. 
Wo  am  A  similar  inHtrument,  but  with  a  different  curve  and 
a  larffer  button,  for  tlie  electrical  irritation  of  the  utenu, 
which  iM  c'lurrie^l  by  ntcan«  of  the  indox-Hngvr  to  the  neck  uf 
the  womb.  We  can  indirectly  excite  tlie  orf^niis  of  the  i>cl- 
Ti«  by  presainj;  an  olive-ehaped  conductor  on  the  poftterior 
wall  of  the  rectum,  where  it  utrikos  the  plexus  gacralts  and 
hypogastricUH. 

In  order  to  electrize  the  testicle,  wo  «ecuro  Et  or  tho 
miioli  moreaeiuiitive  neighborinji'  parts  between  two  moint 
electrodes.  As  the  operation  i»  very  painful  and  the  Beosa- 
tion  accompanying  tlio  compreMfon  of  tho  testicle  spreads 
into  tbo  loini),  we  can  only  use  a  weak  current,  otlicrwlM  n 
neuralgia  in  easily  tndaced.  TbeveeicaUuaeminales  are  best 
rcwrhed  through  the  anterior  wall  of  tho  rectum.  The  irri- 
tation ut  the  phar}-nx  and  e!>o])ltagufl  ift  aocomjtUi'bed  by 
means  of  a  tlinMit-oIoctrodo.  "tUu^  consisting  of  a  curred 
metallic  iwund,  tipi>ecl  with  an  ollT»«hsped  eud,  from  3  to  4 
Xin.  in  diameter,  and  isolated  by  n^ans  of  an  india-rubbor 
tulw  us  for  as  the  end,  is  eonnoetod  with  the  negative  pole 
of  tlio  induction  apparalns  and  carried  to  tlie  desired  organ, 
while  the  mnixt  <!om)u<-tor  of  the  po«ittvo  jwle  is  placcl  on 
the  Btvnumi,  In  irritating  ttie  phar},-nx  we  niudt  avoid 
touching  with  tho  olire  tho  sides,  where  tlie  trunks  of  the  K. 
vagus,  glooAopharyogeus  and  acceworiut  lie,  while  in  ex* 
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citing  tlie  (GAopti^u  we  avoid  the  Kn.  recurrens  and  vagus 
wbidi  ar«  found  behind  the  trache*.  The  heart  and  langs, 
whivli  iiro  inacooMiblo  to  tlio  oloctrical  current  on  account 
of  the  thickuess  of  the  walb  of  the  tliorax,  nia>'  be  expooed 
to  the  electrical  action  hy  irritating  the  vagus  in  the  lower 
part  of  the  neck  between  tho  art.  carotis  oooun.  and  veiui 
jtigulariH.  

In  re^^ard  to  the  therapeutical  value  of  quick  or  glow 
conaMUtire  interruptions  of  thu  cum-ut.  thu  tint  are  iiidi- 
cat«d — 1.  Where  it  bi  doiured  to  irritate  the  »oniory  iiervea 
of  the  skin  or  muj^lea.  2.  Wliere  wo  wiAb  to  improve  the 
tone  and  rL'cu[»«nitivc  power  of  relaxud  or  atrophied  muscles. 
3.  Wliero  for  phyMological  or  diagno«tical  |>uri>u»u«  we  wi«h 
to  tedt  tlie  fimctionii  or  electrical  irritability  of  certain 
iniuclee.'  Thu  interruptions  alowlj  following  one  another, 
on  tho  other  luuid,  are  indicBt«d  iu  thow  caiUM — 1.  Where 
the  electro-mttiM;ular  contractility  i*  gn-ntly  diminished.  2. 
Whcru  tlio  will  is  unable  to  act  on  tlie  nonnally-retaiued 
uluftcuUr  irritaliilily,  aa  iu  apoplectic  paralj-sid.  Single  strong 
Bhovka,  wliicli  may  be  convoniently  prvxInoMl  by  naiii^  the 
induction  npparatna  with  the  befon.Mluu.'ril>cd  iuU-rruptor, 
or  more  intensely  by  the  battery  current,  IVoituently  chang- 
ing the  direction  of  the  current  by  means  of  Remak's  com- 
nnilutur,  are  in  place — 1.  In  many  cnMis  'i  which  wodcMre 
to  dimtnteh  tlie  irritability  of  the  spinal  marrow,  increoMd 
through  dirtciue  and  manifeeting  itsolf  through  abuonnal 
iiiuMuibir  movements  2.  Whure  we  wish  to  inoreaae  the 
muocular  contractility.  3.  In  tbo«e  aurpcul  caMt  complicated 
with  pDwerful  musoitlnr  action,  m,  for  inittaiKN^,  in  rigidity  ot 
till-  jointH  litter  thu  liiuiling  of  u  broken  Iwiic,  or  in  aucbyloeia 
after  rlieuniotic  or  traumatio  inBainmaliou  of  tlio  joints,  etc. 

Generally  a  daily  sitting,  or  on  evcrj-  otlmr  tiny,  of  fniin 
flvu  to  tlftwin  minutes  U  sufficient  fur  realizing  the  bi-nctiuiul 
eflbcta;  lougcror  more  frciiiiontly-repeated  eitling«  are  apt 

■  8m  SmUooi  tS.  ud  rilL 
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to  be  followed  hy  tutigae  and  p«in  of  the  mancle*.  There 
are,  however,  very  eeneitivo  individual,  in  w-bom  olectrieul 
irritetion,  by  means  of  n  weak  cum-nt  lafitin);  for  only  a  few 
miniitvti.  pixxluGMi  clonic  cruiiji*;  while,  on  the  other  hand, 
torpid  individnala  may  be  electrized  by  mearu  of  an  intone 
oturent  for  half  an  hour  witliout  pcrceiring  the  lewit  relaxa- 
tion.  The  amount  of  time  which  wc  kIiouM  devote  to  a 
single  mUHcle  dependa  on  tite  irritahllity  of  the  jialicnt,  tlto 
cause  of  the  disease,  and  on  the  grade  of  the  electro-mniicu- 
lar  contriK-lility  ;  eo  that,  whore  this  last  is  retained,  a  sliort 
but  flr«quently-rcpeatod  irritation  in  advigablo,  while,  in 
thoie  eawti  where  it  ia  oonsiderahly  diminlidied,  oa  in  tmti- 
matie  paralysb,  an  exoJtotnent  lafiting  for  many  minatee  in 
ncecwary.  One  or  even  a  few  sittinf;^  are  very  soldom  euf- 
fldcnt  to  produce  a  cure ;  rantit  comm  need  a  treatment  hut- 
ing  for  many  weeks  or  months.  Sometimes  the  procen  of 
recovery  comw  to  a  etand-Htill,  or  even  an  apparent  relapse 
Mts  in;  in  Hitch  inittanoes  it  in  good  to  interrupt  the  treat- 
ment and  to  allow  the  mnscloii  rest — on  refimning  theeleo> 
trical  applications  tins  progress  is  often  more  rapid. 


In  the  therapeutical  use  of  the  cotuitemt  current  naturally 
tlio  same  physical  laom  hold  as  in  that  of  the  induction  cur- 
rent :  wc  tiare  here  also  on  tlte  one  liand  to  concentrate  tbe 
greateat  intensity  of  current  on  the  structure  on  which  ve 
wish  to  operate,  on  the  other  hand  to  dlmtnttih  an  much  aa 
powible  the  conducting  rci)i»tance  of  the  parts  lying  over 
tluB.  Tiie  motor  nerves,  tlie  muaclc«  and  the  organs  fiir- 
oisbod  with  contractile  innocntnr  fihret  arc  c^iwcially  excited 
by  tlio  intomipt*d  current  (and  in  a  liigherdegree  bymeana 
of  llio  galvano^Iectricat  than  the  mogncto^lcctrical),  and 
through  tlio  first  a  mouicntiuily  inttnav  britation  of  the  skin 
b  eaUMHl ;  on  the  conlntry,  the  BOKialled  electrotonto  actions, 
the  modifications  of  irritability,  the  cfTects  on  the  brain,  the 
spinal  loarruw,  the  nympathvtic,  etc.,  tbe  ptirelj  dicanicnl 
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Bctiona  in  part  sbgly  an<l  alonu,  in  putt  in  nn  inipurfeot  de- 
gree, orv  profluood  Uirwigh  tlie  constuit  current.  In  using 
tlte  Antt  we  tdionM,  aa  niDoli  »(•  poMiMc,  in  accordance  witli 
t]ie  almre  rtilue,  ooni<idc'r  tlic  ilirc<'4toii  in  wliicli  tlio  current 
[M86U  tlirou^i  the  nerve — in  naing  tlie  latter  wo  ehoold 
strire  to  exactly  tUfierentiate  thu  points  of  application  of 
both  poles.  Bnmner'  lias  clear)  v  uliuwn  that  in  the  Ut> 
ing  body  it  U  powtible  in  bnt  a  few  eaees  to  conduct  tho 
galvanic  current  in  a  certain  din?ction  into  a  nerre,  liecanae 
tho  polos  aro  nbno^t  alwa^-^  plnoed  on  points  not  having 
physioiogicallf  equal  importance,  and  caajteqiicotij  tltcir 
action  13  in  accordance  with  thtir  difference  in  poeition,' 
Aocording  to  Iiint,  not  tho  direction  of  tlie  current,  but  the 
poleSf  analogous  to  their  physico-chemical  action,  are  to  be 
ooiuidered  as  indicators  of  the  different  phrBiubigical  effects 
of  tho  dcctricftl  current.  Itrenncr  )iiv>  furtltiT  attempted  to 
bring  thecu;  obeeri'atioiiii  of  his  into  harmony  witJi  tlie  phys- 
ical laws  on  eloctricikl  irritation  of  the  nerves  and  electro- 
lonus,  and  fln(U  lln'in  ulm^wt  entirely  continued  by  Pfluger,* 
lie  bo&ee  on  them  hia  eo-oalted^w^or  method,  which  conHtiila 
in  giving  to  that  )M>)e.  wIi'mo  action  is  appropriate  to  the 
cobO  in  hand,  such  a  position  m  i^  must  favorable,  in  rcfrard 
to  condaction,  for  its  working  on  tlie  nerre.  This  method, 
and  tho  uiwertionfl  on  which  it  rot>t!<,  nrc  in  general  correct: 
tJie  electro-therapeutist  ia  frequently  in  practice,  namdy,  in 
those  casM  where  it  is  desired  to  diminish  the  excessive  irri- 
tability iif  u  nerve,  oMlgcd  to  plnee  the  cathode  on  a  posi- 
tion OS  distant  from  the  effective  anode  aa  poMiblo — beeaoM 
in  the  same  nerve  near  the  andectrotonoa  there  is  always 
preaent  oateleotrotnniift — ncverttielcss.  tt  is  necessuy  in  most 
eases  also  to  consider  the  direction  of  the  earront,  and  in 
this  connection  I  would  refer  to  page  55  and  page  96,  par- 
agraphs 9.  10,  and  11. 

Uoreover,  we  u«e  tlie  current,  according  to  Ilomak,  In 

*  I'oMrmchufM  ate  «•  njilolagU  te  Blsc(rMaaii«,  issti 
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two  forma,  sUille  wlien  vre  bold  tli«  eloctnxtus  for  a  longer 
or  shorter  tituo  nnuiovvd  on  tho  huiiio  «|K>fai,  or  mobile  whvii 
we  move  one  clcctroilc  iitowly  ov«r  the  akin.  Fromhold  ho* 
added  a  third  to  tlieee  tuethoiU,'  lA^e  utetUing  <(fthe  nUentUy, 
which  is  produced  by  tho  griidual  incroii^iiif;  iind  tho  oorre- 
BpondiDg  docTwuing  of  the  number  of  the  effwtivo  domenfai 
— a  method  on  tlie  therapeutical  officienov  of  which  we  are 
ut  present  uniible  to  gi\'C  aiiy  opinion. 


At  the  present  time  wo  can  no  longer  doubt  the  poiu- 
bility  of  acting  olcctric-nlly  n\im  ttie  i-vntrftl  portion  ^  the 
uervoitit  HVAtem,  on  the  brsiin  and  Hptnal  innrrow.  Tlie 
known  manifestationa  of  dizziitose,  which  appear  frequently 
when  luing  the  galvanic  current  near  tho  head,  imd  tolerably 
constantly  when  a  conductor  \a  plaool  in  the  foi^a  anrieulo- 
maxillaris,  and,  in  a  etill  higher  degree,  the  metallic  taste, 
caused  eometimee  in  hytterical  aiid  tabetic  putii>nte  by  con- 
ducting  a  current  througli  tlie  pelriii,  render  tho  introduc- 
tion of  a  constant  cnrrent  into  tho  brain  and  e^mti  marrow 
probablti ;  bcMdot,  the  ob«cri-ntionfl  of  Erb,  given  on  page 
78,  havu  Hhown  that  for  thiH  piiriHicc  not  even  an  intcnM 
current  is  neceiuary.  Erb  waa  able,  by  mean^  of  a  tolerably 
StrODg  indnctiou  ctirretit,  the  condtictore  of  which  were 
plaood  on  hoth  Iciikple:^,  to  excite  curitrHctiouH  in  n  I'm;;  prop- 
lu-ation  which  waa  for  only  a  few  lines  in  cftntact  with  the 
brain :  the  conutant  current  acts  su  efil-ctnally,  partly  through 
its  coDaMera]>Iy  xtrongcr  clietnical  eifect,  wtiicli,  in  connec- 
tion with  tho  favorn1>le  conditions  for  conduction  presented 
by  tlio  fkull  and  dorsal  column,  together  with  their  nunicroiu 
canalit,  bluud-veaaots^  tutun^,  o]iening«,  vie,  make*  an  iit- 
tense  action  on  tlte  brain  and  spinal  marrow  poMihle,  and 
partly  Ihrongh  it«  vmlurautx^  and  tho  gradual  IncreaM  of  its 
InlouMty,  wlilvli  fevur  iu  [wiiulration  into  the  dooply-lyliig 

*  D«r  mmHbU  iplTaa.  Stnaa,  awdllUrUf  ia  Hiaam  tawaUlu  Had 
QaaUlUianHh,  Pw,  leU. 
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parts,  wttilo  the  intcrrapted  currotit,  wiUt  its  moiuentanr 
^darance,  eprciulB  itself  out  saperficialljr. 

Thtttiivlliwl  ufgHlviinizin};  thebnun  DODaieU  in  condact- 
ing  B  ciinviit '  cnmintj;  fntin  10  to  16  elementB  for  two  or 
tbroe  minutes  from  tJie  oodpat  to  the  forehiwd.  The  poeel- 
Ue  cotuoqtiL-nL'i.-s  uf  thi«  wo  will  noticNj  in  Section  IX.  To 
olwtrize  tlio  tipitinl  niftrmw  wo  lue  gviivnUIj  u  liir|^<  coiitluc- 
lor,  in  connection  with  the  po&itive  jwlo  of  the  bfttlery, 
whicli  we  pLnvo  on  tliat  part  of  the  doreal  <wlumn  where  we 
iH'heve  the  disease  luu  its  orif^n,  wliile  the  nogiitivv  oou- 
Uuotor  lA  bron^t  in  contact  with  a  point  at  sonw  dictanco 
rixht  or  left  frotu  the  doival  column,  llere  alao  it  i»  adviiui- 
ble  to  iu«  tho  eloctnv  current  for  not  more  than  five  min- 

The  galvanization  of  the  sympathetic  is  eondncted  in  the 
follow!));;  wtt,v  :  we  pince  one  conductor,  liavin<;  a  length  of 
one  incli  und  u  bruiulili  uf  from  oiic-tliinl  to  oue-half  an  inch, 
oQ  tlie  couno  of  tho  innor  flide  of  the  M.  Hteruo-clcido-maA- 
toideus — when  we  wish  to  excite  the  ganglion  ocn-.  sup.  in 
the  direction  toward  the  second  and  tliird  cervical  rertobra 
—to  act  ou  tlie  ganglion  oerv.  n)ed.  opposite  tho  Sdh  and 
sixth,  finally  to  act  on  tho  ganglion  cerv.  inf.  opposite  the 
Mventli  corv-ical  and  Qnt  donal  vertebra,  wlulo  tho  seoond 
large  conductor  is  placed  above  on  the  nuuk,  or  on  the  poste- 
rior ends  of  the  ribs  on  tlio  nido  of  tho  vert«bn(oomiponding 
to  the  puflitioa  of  tliu  ganglion  thoracica  and  luinbalia),  or  ia 
uiovcd  iilowlj  over  tiie  above  part&  Fw  the  efficacy  of  this 
metliwl  the  lollowing  case  has  given  me  evldenoo,  which  uu- 

'  Ttt  NiTdkU  ihc  Miengib  oS  ibe  <«rmt,  L  «.,  to  pntrrib*  iIm  Bambtr  of 
tlanMM*  mietmmy  tor  •  omiIb  opentSoo,  b  fW  Ik*  MMHnt  cnrml  mora  tit- 


ftr«b  Ittt  fef  tiM  InMiMpted.  In  tiUlUon  uitortUWoMctDMuUnnMi  of 
dUtroBi  bdhrUnab  to  iko  mm*  tirwiitli  of  tiunM  on  oono^powUni  puu  of 
lh«  bodf,  Mut  «f  Iho  MDO  iDdiTldiiol  kt  lUStnnt  UmM,  wo  >ill  »Mom  Bail 
(MO  (Mimiei  of  klMolDiotr  *<V^  Mrangih.  uul,  BOft«>er,  Ukm  «iU  not  b«  eon- 
•taal ;  «e  luuM  add  «Ib  tbe  dtAnaM  In  ifae  coodoMiKg  rwMUaw  of  tlw  o«a* 
4iwt«n.  la  ikaM  ra«pMU  ««  on  obUpd  M  bo  ntliiid  aUi  tolHmUy  uaoM- 
iMoondHkw. 

II 


tea 


OMIS. 


(loabbxlly  prow  tlio  itction  of  tliv  imtation  of  tlio  Nympa- 
tlietlc  of  the  neck  on  the  raeo-motor  nerves. 

Case  1. — A.  S.  Kunfmnnn,  ugvd  tu'fiily-two  yeurs,  two 
jCM*  ago  WOB  witlioiit  uny  kmiwii  (Ii'muw.  Sitting  in  n 
reittAUnutt,  lie  was  wized  n-itli  an  apriploctin  fit,  which  ]>ant- 
iyzei]  the  entire  right  portion  of  the  bodj,  and  from  which  he 
only  very  elowly  rocovfrt-d,  »o  llint  on  tlie  "th  Murch,  186", 
when  I  Miw  him  for  tlie  first  time,  locomotion  wai)  very  dif- 
itcult  an<l  abo  the  movemeuts  of  the  ann  and  }iand — their 
6CDi;i)>ility  was  loKCiiodand  contractioit»of  tlionglil  hiilfuf 
the  face  were  present,  namely  of  tlie  ATm.  zygonrntictw  and 
leratnr  ang.  oris.  The  chief  difficulties  of  the  patit-nt  wero 
a  constant  roiLring  in  the  ri<;ht  half  of  the  head,  und,  abovu 
all,  of  A  wnwition  of  unendumtilo  heat  in  the  right  ear, 
whieli  sliowed  itself  objectively  thronifh  a  remRrk«ble  rvd- 
noHi  of  the  k-t)  ear  and  its  increase  of  temperatare  in  the 
neighboring  imrt*.  In  lii«  dum  tito  prowrilxtd  method,  L  e., 
placing  the  negative  conductor  on  ii  njtot  eom-^iiKinding  to 
thognnglion  curv.  eup.,  nnd  the  positive  eondnclor  on  the 
occiput,  otused,  in  addition  to  the  gradual  diaappearance 
of  tlie  roaring,  an  intpr<>venii-iit  in  the  appeanuioes  near  tbo 
external  ear,  which  was  so  percept  iMc,  both  rabjectivoly  and 
objectively,  beiginning  even  witli  tlie  first  aitting,  that  after 
flight  or  ton  sittings  the  oomphunt^  of  the  patient  in  rc^nl  to 
the  heat  in  the  ear  ceaHcd,  ajid  the  corTe«)K>nding  retluvM  and 
increase  of  temperature  vanialted.  In  brief,  I  will  state  that^ 
tltrough  the  sulwidence  of  the  oontrnction  of  the  right  Bide  of 
the  face  atler  thirty  eilttngi^,  the  facial  expresifion  and  epeech 
were  markedly  improrod,  and  llin>ugh  the  [wripliorio  treat- 
ment of  the  extremities  the  gait  became  normal  and  tho  tiAO 
of  the  ann  and  hand  was  eomitaratively  true. 

Still  more  interacting  it  the  following  csm  in  the  practice 
of  Dr.  Driaaen,  to  whom  I  out  oSligt-d  for  its  hl»tory : 

Cask  S. — CX  P.,  Bcalptor,  thiny-tivo  yeara  of  age,  was  in 
the  war  of  1666,  and  ba«  Kulfercd  in  tbe  fullowiug  ways  wiioo 
tliA  bc^nning  of  July  of  ttie  aaute  year :  both  ann«  arc  aomo- 
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what  cmaciiktcd  and  ice-cotd,  tlie  hands  aiuestbetio,  bloodless, 
nwcrnliling  dead  liaiidit,  and  wbon  deeply  pierced  with  a 
needle  no  WiukI  flown  mil ;  tliw  mnvcments  arc  diffitidf  and 
pon-cHcM!.  Tlicre  U  Uie  mmo  condition,  in  n  ]&»  degree,  in 
the  lover  ejctrcniitiiK.  Ketiral^te  pftiitH  arc  proMtit  neither 
in  the  le!g»  nor  in  the  arms  ;  the  patient  cooiplune  only  of  a 
SODBatioa  of  pricking  in  this  fingers.  In  the  bospitAl  llio 
mo»t  powerful  diaphoretici  woro  not  iinffldcnt  to  prodnoe 
pcrepiration,  and  RnMian  haths  Iftler  nsed,  were  attended 
with  no  better  ^ucceea.  I>r.  D.  dinK'tod  tho  com^lant  cui^ 
rent  on  the  oympathetic,  bv  ptftcing  the  poAitire  pole  on  the 
position  eorrespondinj;  to  the  fcanglion  cerr.  enp. ;  in  the 
eeoond  sitting  a  etrong  ]>orspiratioii  sot  in,  which,  on  tb« 
onib  of  tlie  fingers,  «j)pe«r«d  En  tho  form  of  large  drotu', 
while  tlio  handii  at  the  aainc  time  reddened.  Powerful  oon- 
tnU)ti«na  ta  the  muscles  of  the  tipper  and  lower  extronntie« 
a1k>  »ot  in  (the  so-called  diptf^io  contractiotUy  of  whieli  n*o 
will  Boon  ftpcak).  From  this  time  *>n,  the  mohiiiij-  improved 
with  the  itiereoso  of  temperslurc  from  day  to  day,  so  that 
the  patient  after  twelve  «ittingA  wait  again  in  a  condition  to 
zettirn  to  his  <>eenpation.  A  peripheric  treatment  in  this 
ewe  wiu  not  roMirlcd  to. 

In  the  nee  of  the  eoiutaiit  current,  Itemak  and  others 
'fatre  observed,  in  addition  to  the  antiu»onifitic  f^ranic  oon- 
traeUons  notioed  on  page  50,  in  certain  patliological  case*, 
still  ottier  forma  of  reflex  contraetions,  and  hare  considered 
tlieir  therapentio  value.    To  tfaeao  belong : 

1.  The  reflex  contracltoiu,  vUcfa  especinlly  appew  in 
pngraseive  muacniar  atrophy  and  are  (-ansed  by  the  irrita* 
tion  of  two  Mlcoted  points  far  difttant  Irotn  the  nm^-lo  to  \>v. 
excited — t/iple^  r^tag  wntrdrlums.  An  llio  jNiini  from 
which  the  reflex  eontraotions  »tart,  an<)  on  which  the  email 
condnctnr  of  the  positive  jmlonltould  he  held,  Renuk  men- 
tioiu  the  foMKK  narlculi^-nuixtlliiri*  of  the  opptnito  i>ide  oor- 
respoudinp  to  tin  h^ght  of  the  ganglion  eerv.  enp.,  white 
Ibo  greater  conductor  of  the  nei^tlTe  pok  sltould  lie  applitn) 
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on  the  tixth  cervicHl  vuruibra  of  Ui«  corrwpondlng  side,  or 
OQ  ft  s(>ot  lying  below  thb,  which  \»  often  with  difllculty 
found,  and  ecnDctimw  in  an  low  down  a»  tiie  loins.  Itennftk 
adds  tliat  eonictinios  tlte  proper  pointo  of  irrilHtioii  Uu  oit 
the  wun«  side  with  the  diseased  extremitiea,  and  affimw  tliat 
diple^c  contractions  can  never  be  produced  bj  meauB  of  the 
indtidiou  (.■urnmt.' 

Fieber'han  confirmed  the  asaortion  that  tlie  Kauf^lion 
oerv.  enp.  plave  the  diief  part  in  cxc-ittng  tlio  diplegic  con- 
traetiouB,  and  that  the  i;iirront  )n^^t  hare  the  direction  af- 
firmed by  Itemalc,  also  Uiat  tlie  position  given  bj  him  to  tlw 
poaitive  pole,  and  to  the  ne^tive,  below  the  fifth  cervical 
Tertehra,  'a  n«caM*ry  for  the  production  of  the  eonlracdons 
—on  tlic  other  hand,  he  waii  able,  contrary  to  the  hcliuf  of 
Bemak,  to  excite  these  oontrnctions  also  by  oeiog  tlie  indue- 
tiuD  comiut.  Moriwrcr,  Ficber  oteorred  eimilur  contrao- 
tloDS,  a*  had  Remak  in  tlte  be^ning  of  artliritiK  nodosa,  in 
rlicumatic  paralysis  of  the  arm,  in  lead  paraljais,  and  in 
apoplectic  paralyBis:  DriMtvn  ol>6crvwl  thcM,  not  only  in 
the  two  noticed  eaitca  of  voAO-motor  paralyxie  of  tho  ex- 
treniitieii,  hat  ahio  in  par:Llydi^  of  the  ncnr»  of  the  ann«  fol- 
lowing, probably,  inllanimutory  irritation  of  the  ncn-« ;  I 
myself  eaw  thom,  among  other  inittaiicos  in  n  very  aniiantod 
yoong  ^1,  having  pamly^is  and  atrophy  <tf  the  npjMir  vx- 
IrcniitteA,  oonseqnent  on  chronic  ureenic-poisotiiiig,  and  tliey 
were  induced  a«  well  by  the  use  of  the  oon«tant  as  by  the 
interrupted  current  Dr.  Drisscn  and  Dr.  A.  KulMibur(j 
luul  au  opportunity  in  thi«  ease  to  olieurx-v,  with  uie,  how  tl>e 
diplegic  contraction*  wore  produecd  by  irritatlnfr  difierent 
jwtnta  at  a  diHtanoo  fVoni  one  another :  tltede  set  In,  firat,  on 
]iIaoing  the  cotiductors  on  the  onstoinarr  pUoee ;  eeoondly, 
on  tlioir  Application  to  the  right  or  lelV  mido  of  the  donuil 
column,  eNpocially  at  the  height  of  fW>ni  tlte  fourth  to  the 

■  8n  B«Mk  t  trplioMka  4a  Momu  MMMai,  cMl,  fip.'nw*  it. 
*  Dta  dipkfbebfn  ContnrttotMa  Htfc  Vtnmkm  u  MaoMhta  oad  Thi«rM 
•riaHtm     Diriln  KIbL  WMbtuditift.  I»M.  Bd  UL,  Ka  St,  N,  M. 
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vighth  Uioracic  vcrtclrrn ;  ttunlly,  by  placing  ono  conduotar  od 
tbe  pit  of  the  stomach  and  the  other  on  the  aboro  rvgioa  (if 
tbo  (k>rsal  coluinii,  uml  during  thip'  In^t  nppliontinti  l)io  oon- 
tnetEoDfl  runvlicd  tlieir  Kiuntcct  )iitcn»ity,  while  thcv  wore 
macb  leM  pronounced  when  tlie  poles  were  on  the  cu)-l<imar}r 
pute — moreoTer,  in  Ihu  case  the  fixation  of  tlio  gaagltoD 
oeiT.  sup.  was  nut  «officiei)t  to  produce  the  phenomena. 

S,  7X0  emtripeUU  r^/he  movttnetUt  Itcmak  '  and  liraun ' 
Iinvo  ot)«en'ed  in  old  OBMS  of  apoplexy,  and  u»cd  therapenti- 
cally  with  eiioceea.  These  were  eaiued,  in  IJcnuik'tt  cum  of 
thirty-eight  yoar8*«taQdiag,  by  strong  coiitrnctions  of  the  arm 
and  leg  tniucW,  as  Koon  aa  a  oonHtant  c-iirront  was  condacted 
tluroiigit  the  nenreti  of  tlie  paralyzed  arm  or  leg,  and  the  c«d- 
braotion  of  the  Uml«  was  relaxed.  In  Bnuin'ii  obw  the  con. 
traction  of  tho  ti»g«n  was  looMncd  and  iho  arm  was  lif^c4l 
iipwiint  and  b«okward  by  an  ascendiug  enrrenl  througii  the 
N.  puriiiiiciiH  of  the  {uiralyzed  aide — «  phenomenon  wliich 
did  not  apt>car  under  similar  vonditionti  on  the  healthy  i^tilt-. 
Ou  tbe  other  hand,  in  tlio  last  case  a  centripetal  action  could 
uot  Ins  produced  throngh  tlio  N.  me<UaDU.4  on  tlio  leg  of  tho 
oorrespottding  side. 


To  bring  about  gah-anic  irritation  of  the  norreA  of 
special  Moiie,  wo  seek  to  give  the  electrodes  lodi  a  ponltioQ 
tliat  tbe  intenMty  of  the  current  ehall  have  its  inaximnm  in 
the  respective  organ.  In  order,  for  instance,  to  act  on  the 
rctiiiu  Bud  the  X.  opticus,  we  place  one  eondiu'tor  on  the 
inner  angle  of  the  eye,  and  tlie  other  on  tlie  tei]i])le,  B«-oId> 
iug,  however,  too  strong  a  cwmiit,  since  in  M-nsitivo  eves 
the  light  produced  by  the  galvanic  artion  may  excite  reti- 
uitts.  To  alfect  tlie  oenito  uf  taste,  wo  place  one  condu«;tor  ou 
the  tongue  and  the  other  on  the  neck,  etc. 

For  peripheric  irritation  by  means  of  tlie  oomtant  cor- 

■  a  (UnaoUMispla,  p.  Stl. 

•  Bcrib  KM.  WocfcMchrin.  1HB,  Bd  iL,  p.  IS). 
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pent,  with  which  Beneditt  in  Vienna  especially  has  occupied 
himself,'  we  may  uee  either  the  so-called  Bpinal-marrow  root- 
current,  by  placing  one,  generally  the  copper  pole,  on  the 
vertebral  column,  and  etroking  the  latter  with  the  zinc  pole ; 
or  the  apinal-marrow  plexus  or  epinal-marrow  nerve<!urrent, 
by  placing  one  pole  on  the  plexus  of  the  nerve  and  the  other 
on  its  origin  at  the  vertebral  column ;  or  the  plexoa  nerve- 
current,  where  one  pole  rests  on  a  plexus  and  the  other  on 
one  of  its  nerves ;  or  the  nerve  muscle-current,  where  one 
pole  rests  on  the  nerve  and  the  other  on  the  muscle  supplied 
by  it.  We  may  also,  when  a  considerable  portion  of  a  nerve 
is  accessible,  place  both  poles  on  the  same  nerve,  or  finally 
one  conductor  on  the  muscle  and  the  other  on  its  motor 
point,  and  in  regard  to  this  last  method  we  would  refer  to 
page  146,  et  seq.  Naturally  we  may  in  all  these  operations 
allow  the  current  to  work  either  in  an  ascending  or  descend- 
ing direction,  and  it  may  be  stable  or  mobile. 

■  ■.  n.  A.  JUlgem.  Wienet  Ued  Zdtang,  1803. 
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ELECTRICITY    IS  HS  APPLICATION  TO  AKATOMr,  PlirSIOIjOGT. 

ssb  pATnoiocr. 

We  liavv  ulrcody  diown  how,  tlirongh  local  faradization 
by  m«Mi8  of  a  fre<iuentl;-iiiterrapted  cnireat,  not  only  vaoU 
individnal  innscle,  but  also  each  inn3c)e-fa»cioulii»,  amy  lie 
limuglit  into  immediate  contraction.  Duclienne  used  tiie**' 
motliods  to  luwortniu  in  an  exact  niatinor  ttiu  mode  of  work- 
ing; of  vncti  iiiiLsol«,  and  he  thereby  disprovvd  many  urron 
fuond  Ui  iho  anutoniical  toxt-boolu,  and  Bhowed  that  luoiit 
moviinonta  wore  caused  by  n  eiiigle  touMlu  and  not  by  tlie 
6imultan««nK  action  of  different  mnsclea.  B^rd  hot  cotifto- 
(juuntly  rciniirkLxl  that  Diiehvnno,  tbrongli  the  load  appUn- 
tion  of  the  electric  ciim-nt,  lina  become  the  creator  of  an 
"  anatomie  vtvante." 

In  the  lollovritig  pa;^  WO  will  ^iro  a  Hlwtrt  rvtvmi  of  tus 
iiiterwUug  inTe«tig«tioii)>,  rvfcrrinj;  for  a  c1o«er  utady  to 
Dnch^nnuV  work8  or  to  ErdniunnV 

I.  Of  the  face  mit=f)«.-e  wv  aecribe  lu  both  Hin.  zy^inat- 
idii  tlie  office  of  drawing;  tlM.<  omirr  of  the  mouth  oatnartl 
luid  upwonl;  I>urheiino  ol»HTveiI  liiat  the  Sf.  zy^imatiL-i)» 
mi^ur,  in  con»0()nc'ni-Q  of  it^  attacliment  to  the  angle  of  the 
mouth,  la  aotivo  lu  latigblng  and  in  tlio  oxprvMioiiH  of  merri- 
ment ;  and  the  M.  eygoraattctis  minor,  lying  more  wllliiii  luid 
forward,  in  LTj-in);  ami  io  cxpreaaiutia  of  aadneae.  Thi;  rlix- 
trizcd  M.  pynuuididH  exproMOS  anger  and  tbrcHicuing,  the 

>  iv.  AalL  pp.  IH-IM. 
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a,  tmurersatb  nasi  (lvri«ioii  itii<l  cuiiUiinpt ;  and  the  irritated 
M.  trianguUrw  iiiwi  givM  to  the  cDunteiiRtioe  the  oxprHvUm 
of  ljL«civiini«nc«e.  The  M.  eu1>cutanoiifi  colli  i»  Btratiied  in 
nTiitli  And  terror,  as  well  &s  in  tlio  i-\pro6fiioti  of  rcsignntiun. 
Tlio  31.  frontalU  dran-»  tlio  ftkin  uf  Die  furclicncl,  c>-cli(ls,  Mid 
eyebrowH  iipwanl— slif^litly  contracted,  it  brightouii  the  cutin- 
tcttnncc — iiiiirc  utmiiglv,  it  expresees  tloubt,  and  wlien  most 
contracted  it  indtcat«e,  with  the  Hiinultoncousiiclioii  of  otltor 
muscke,  agreesl)1o  HurprUe  or  dread.  The  M.  ImmiiiUor 
dnwft  the  commissure  of  the  lipe  gtroiifflv  initward  and 
fomiA  long  furrows  on  tlio  cheek,  whicli  give  Uic  appcuruni-o 
of  age,  while  the  united  action  of  the  M.  hiiiy-iiiittor  und  M. 
zjgoniaticu^  major  in  nome  persons  producer  the  lovely  din)> 
plea  on  the  cheek.  The  ma«clc8  of  the  tragus  and  antitrugas 
eontniot  the  mittrard  part  of  lliv  car,  and  have  the  office  uf 
protecting  the  car  f«)ni  too  powerful  impre««ion!>,  and  i>barp 
toncA,  while  the  muscles  of  the  helix  appear  to  he  used  for 
expanding  this  organ. 

II.  In  regard  to  the  muKlcd  of  tho  hand  and  arm,  Du- 
chenno  ftliowed  that,  when  in  tlie  flexed  condition  of  the 
hand  and  Angers  wo  electrize  tho  cxtoiiw:.ra  of  the  Gngors,  at 
first  the  last  two  phalangi-*,  then  the  fiwt  ptialanges  etretch 
ont,  and  at  la»t  extension  of  the  car])iu  upon  the  forearm 
takc«  place.  Tlio  1a»t  two  phalaugea  remain  exU-ndt^I  till 
the  metacarpus  fonns  an  angle  with  the  furearm,  then  iliey 
become  flexed,  while  tlio  fintt  phahmgw  extend  themsolree 
•till  nioro.  At  the  same  time,  the  extcnxunt  spread  the 
phalanges  apart,  which  in  the  iloxed  condition  wtre  near 
OQO  another.  By  irritating  the  extcnsnr  indicia  proprins, 
the  indox-fiiiger  approaches  the  middle-tini^^'r:  hv  irritating 
the  oxtenuir  digit!  minimi  proprinv,  the  little  finger  Mipa- 
rateii  from  the  fourth  considerably  more  than  when  contrao- 
tion  of  the  faaeiculi,  l^htg  to  it  from  the  exlontor  digitorum 
conmi.,  taken  phiee.  It  folIowH  from  tliir^,  that  iltu  extcnnrr 
dif^torain  comm.  and  the  extenw^res  proprii  not  only  ex- 
teitd  tlw  first  pbalanget,  but  aliso  separate  tlte  fitigcn  from 
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tlie  middle-finf^.  On  the  contnry,  tlie  addnctora  and  ab- 
ductors of  the  fini^ers,  the  Mm.  ioterofleet,  Mm.  KddiictorM 
«i  nbdtictorii>  iwllicis  vt  digitt  mininii,  finiilly,  lh«  Mm.  lum- 
bricale»,  have,  iMAiidN  thvir  (HsnilUr  ftiiictiuii  of  ittUluction, 
abduction,  and  of  t>ending  the  fingen,  tlio  office  of  extend- 
ing; the  t>co(>nd  jihalans  of  the  tlinmb,  nnd  tbo  M-voiid  nnd 
third  of  the  uiher  tiiigcnk  Tho  M.  flexor  jioUicU  brvvin  is 
a  flexor  of  the  first  phalnnx  of  the  thnmb,  and  in  a  titgher 
degree  an  extensor  of  the  eccond ;  tho  M.  opponent  pollicis 
flexe»  tlte  metacar]>al  bono  of  the  thnnib  toward  the  vritt, 
and  Ht  tho  t»mc  time  tnms  the  tliumb  with  its  palmar  Eur- 
faoe  toward  the  index-fin^.  FiniiUy,  tho  M.  Dujiinator 
lon^s  is  only  a  nnpinator  when  tho  foroartu  a  Htrongly 
prono ;  when  thiA  is  not  the  ease,  and  tlie  forearm  has  ite 
n»iid  routing  poeiliun,  it  ie  drawn  tovrnrd  tho  upiwr  nnn  in 
a  direction  betwovn  oupinatiou  nud  pronation.  Pathological 
ftcta  confinn  tlieae  obterrations :  A  permn  with  paralyiua  of 
l}ic  extensor  digit,  comm.  con  (>till  extend  the  second  and 
tlitrd  fiDger-jointa,  while  the  extoneJon  of  tho  fir«t  u  Impo»- 
aihle;  the  Bidowi«e  movement  and  xprcadin^  of  tlie  finf^nt 
is  ditRc-ull,  and  tho  bending  of  the  last  two  phalanges  is  im- 
perfect. In  paralycii)  or  atrv>phy  of  the  abductor  lon{ri<*  «nd 
extensor  brevis  pollicifl,  tho  metacarpal  bone  of  the  thumb  is 
permanently  ndduoted,  and  eonsequetitly  the  holding  of 
Huiall  objccM  Iwtwccti  the  first  thtue  fingera  i»  interfered 
with ;  while,  in  paraly»iti  of  llio  extensor  longuii  pollici«,  the 
thatnh,  it  is  tme,  Itentb  toward  the  metacaipos ;  bnt,  if  the 
exti-n»or  brevis  and  abdnctor  longus  remain  unlt^ared,  it« 
ii»e  i«  but  little  iinjmirod.  In  parah-ids  of  tho  miuclfia  of  the 
ball  of  the  thnnib,  in  ransequenco  of  tlie  activity  of  tlie  ex- 
tensor lonpns  ])iillicis,  the  metacarpal  l>ono  I'f  tho  thumb  ta 
■o  much  cxtcndL-il,  that  it  forms  a  prominent  angle  with  tito 
wri)>t,  and  tlio  jmticnt  l»  unable  to  extend  the  Ia«t  ihimil)- 
joint  without  at  tlie  Muno  time  cxicndtng  the  metacarpal 
bono  and  tho  finit  phalanx  of  the  thumb.  Paralyolii  or 
Atrophy  of  tbe  flexor  brevia  pollicia  retidvn  ft  imi>oMtbl«  to 
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bring  Ute  thunili  in  opiK^Jtioii  with  iiits  ring  and  Iitt1«-iln* 
ger;  if,  liowever,  th«  abductor  brevii  and  o)>pon«ns  le  an- 
affected,  the  tliumb  can  Btill  toutih  tlie  first  two  finiren*,  uiid 
tho  hand  may  be  ueed  iit  vrritini; ;  if,  &milly,  the  aililiKitor, 
in  panOyHifl  of  the  otlier  muDcles  of  tlie  ball  uf  tho  thntnb, 
tfl  iinimpnir{<d,  the  jiaticiit  nmy  bold  a  coiigidurubitt  wvight 
bctwntti  tlio  Ibiimb  and  mdcx-tinger. 

III.  Let  tui  now  p«u  to  musclm  whicli  move  the  arm 
and  ahouldtir.  TIio  M.  ]>o(!toralU  major  '»  divided  into  two 
parts,  of  which  the  uppor  (cousistitig  of  tlie  clavicular  jior- 
tiou  and  ibo  fibres  which  arc  attauhvd  to  the  tipper  part 
of  tlte  sternum)  draws  the  arm  and  Hhotildor  upward  imd 
forward.  When  excited  on  both  arm&,  the  clbowm  inuw  tor- 
ward,  inward,  and  KOmowhat  upward,  and  the  arms  preea 
agkinst  tJio  thorax.  On  th«  other  baud,  the  lower  portion 
of  tbe  H.  peotoralis  U  an  abduutor  of  thu  arm.  Irritation 
uf  the  entire  muscle  caudce  rotation  of  tlie  upjter  anu  on  ita 
axiis  M'ilh  t>)mtiltaiUK>us  pronation  of  the  hand.  Tlio  M. 
deltoidcuii  produce*,  bMldce  the  liAing  uf  tlic  uppi-r  arm,  a 
change  of  position  of  the  ahouldei^blade,  and  in  ■u<.-h  a  way 
that  the  angnloa  ext.  ocap.  h  depressed,  the  an^.  int.  i» 
eomewhat  elevated  and  carried  toward  tlie  middle  line; 
finallr,  the  Mapula  ift  turned  on  it«  vertical  axiti,  and  oonao- 
qucntlj  it»  ]>oKterior  tipliinl  Iforder  is  removed  for  four  or  five 
centimetres  jrom  the  wall  of  thi-  clic«u  If  tlio  M.  latJMiniua 
doni  is  irritated  in  it«  npper  tliird,  tlie  arm  hanging  down, 
it  dniw«  the  arm  inward  and  backward,  and  the  Hhniilder- 
hlade  toward  the  middle  Hue ;  while  irritation  of  tho  two 
lower  thirds  cautw*  » thinking  of  tho  ahonldvn  and  iiiclioa- 
tion  of  tlie  UiAy  toward  the  corresponding  aide.  If  liotli 
uiittclefl  are  irritated  at  the  same  time  in  th^  upper  tlurd, 
both  flhoulderblades  approach  one  another,  and  tho  «hoal- 
dent  stand  dirvetcd  iibli<jncly  furwanl  and  inwunl;  while 
wmultunuouit  irritation  uf  both  in  tJieir  lower  portions  caoeea 
alnking  of  the  Bliouldem  and  exteiwion  of  tho  back,  and  con- 
Beqnvntly  tho  military  j>oeitfoo.    In  paralyai*  of  the  dcltoi- 
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iluDS,  Uio  npper  ami  tmiif^  hy  ttie  nidt!  of  tlie  clieat  almost 
iiiunovublc ;  if  tlio  patient  trice  to  give  anir  one  Uio  hand,  tic 
tilings  the  ann  furvrani  li;  nui*ii»  of  tliv  MwrattM.  If,  of  tlio 
three  )>uiuUee  of  fibres  uf  which  Ihe  deltoiileaa  ts  corapneeil, 
onljr  one  U  pamlyzed,  the  lining;  of  tho  nriii  toward  thi» 
Htd«  iit  prevented,  wliilc  it  u  allowed  toward  tlio  otlicr ;  Uin 
gmteat  obstacle  t^  tlte  paralpia  of  the  anterior  bumlle.  If 
lUo  latiMiiniu  doni  in  pamlyzod,  tlit  earriagfi  ifi  rpndvn>d 
dilliciilt,  since  tlie  ithonldei^Madca  are  held  in  their  poctition 
etiiell;r  through  the  Mm.  rlionil>oidei.  In  regnrd  to  tho  funo- 
tion  of  tho  tntuvloe  of  the  slioiildi'r>bIndc,  Dachcnne  found 
that,  iriten  of  tlie  tlireo  hnndW  of  the  'H.  trapcauuii  tAs  up- 
permott  and  anterior  (portio  clancularia)  vriu  electrized,  the 
head  Inclined  strongly  toward  tho  irritutvd  ludo,  and  liiraed 
Aomowhat  iMiekward,  so  that  the  chin  was  directed  toward 
the  oppoeite  side ;  the  middle  bundle  lifted  tlie  alioulder- 
blade,  and  approached  it  to  the  middle  line ;  tlic  lower, 
flttally,  deprc«iied  Ihe  inner  aitglo  of  tho  shoiilder-blAdc  a 
little,  and  drew  tlie  spinal  border  toward  tlie  middle  line. 
\Vhen  tlio  whole  trapezius  iA  at  one  time  irritated,  the  Bhoul- 
der-blade  ri^ea,  the  spinal  border  approoclie*  the  middle  line, 
the  sliouldors  sink  badcward  and  inward,  finally,  the  bead 
bcndii  forward  and  toward  tliu  opiMnite  »ide.  TIte  M.  rhoui- 
lioidcus  (I>uelwniio  inchid««  under  tliU  name  the  M.  rhom* 
boideiia  major  and  minor)  holda  at  rest  tho  ]K«teriur  bonier  of 
the  (diuuldor-bladu  tecnruly  aj^nrt  tho  tltorax ;  when  all  its 
fibree  oontract,  it  ttirno  tho  ahonlder-blado  on  its  outer  angle, 
and  elorates  it ;  in  the  most  extreme  dcfcree,  the  spinal  lior- 
dvr  U  diroclod  obliquely  from  above  ilownwaitl,  and  from 
withuul  inward,  so  that  the  inner  aa^^le  stands  out  more 
ft««i  tlie  middle  line  than  the  lower.  If  we  exate  tlie  M.  ser- 
rstiu  Biiti<!us  major  in  it«  lower  )>art,  tliere  foUoKii  a  luruin^ 
of  the  sltonlder- blade  on  itn  lower  anf^le,  in  coiuequenee  of 
which  the  nrroniion  ts  lifttKl,  and  the  lower  angle  dlreotod 
outward  and  forward.  If  tlio  middle  |>ortion  b  Irritated, 
the  Hlionlder-blado  moveA  forward,  outward,  and  upward. 
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Con^Hpntly,  tlic  ciitnul  burder  rumovofl  from  two  to  fonr 
c«utinietrc»  fVoin  tltu  mitldlo  line,  prefiM*  iigu»flt  the  wall 
of  th«  tliorox,  and  makes  a  deep  ftirniw  in  tlio  ekin ;  the 
lover  }>ari  of  lltu  «frratii«  davalw  tin-  sliouldor.  Wlion  tltu 
entire  i«rratiL<i  in  «iniultAneuu»ly  irritiiled  (tliroiiftli  fandixn- 
tioii  of  tbc  N.  tlioracicud  lulcralis),  the  ecnpula,  through  lite 
lining  of  \u  arroiniul  sn^lv,  u  cutIocI  eo  fnr  forward  and 
ontward,  that  the  cpnoe  betwocii  t]ie  HcapiiU  and  the  »pinii1 
column  has  twice  its  innal  aze  ;  the  inner  border  ii  preeaed 
ai^nKt  the  thorax,  white  tlio  remainder  uf  tlio  i^huiilder- 
b1*de  fttandfi  oat  like  a  winff. 

In  paraljitfl  of  the  lower  part  of  the  trapezias  the  biab 
)>cnpul»  removoe  fWim  ten  to  twelve  centimotrei  fVom  Hit 
apinona  procesMa,  and  forms  the  ao-called  '* broad  bank" 
which  we  so  often  meet  with  antong  workmen  who  always 
»t.  iM\  account  of  their  occupation,  Iwnt  over ;  if  to  this 
there  \»  added  a  paralytiiii  of  tlio  upper  jwrttoii,  ttio  ehoaldv 
fiinkit,  and  the  aboulder-blade  take^  snch  n  position,  that  ltd 
lower  angle  approachoH  the  middle  line  more,  and  itA  imii-r, 
on  the  oontranr,  ten,  thau  in  the  nonniil  condition :  eoafte- 
qiiently  the  movementa  suffer  many  distiirhancM.  In  p«- 
ralyitii)  of  the  lower  jvnrl,  the  patient  ii>  etill  able  to  draw  tlio 
shonlrler  aomewhat  backward  ;  if  ho  trica,  however,  to  ap* 
prow-h  the  tihouMera  to  one  another,  the  Hin.  rhom)>oidei 
draw  tlio  glioiilder-bladee  in  their  direction,  i,  e,,  they  lift  them, 
Rjid  turn  them  at  tlie  eitmo  time  on  their  outer  angle.  If  the 
middle  part  h  al»o  afl*eplixl,  the  i>houlder-blade  appears  to  be 
looacncd  from  the  thorax,  and  there  is  no  longer  ajiy  eeoure 
sapport  for  tlie  uppttrarm;  tlto  movementa  of  tlie  arm  whidi 
require  a  certain  muM^nlar  power  are  thereby  rendered  diffi- 
cult and  inconvenient.  If  the  U.  rliomboideos  is  paralyxed, 
the  bafiia  i»cap.  movcu  from  the  wall  of  tlie  tltnrax,  allow*  It- 
aelf  cle«rlr  nn<ler  t)io  skin,  and  there  ariwa  a  more  conaSd- 
emlde  fold  bt*tween  it  and  tlie  rerteliral  ouluiun;  at  the 
■ante  time,  ou  account  of  the  ooniteqaent  prcponderanee 
of  the  aerratua  ant.  maj.,  the  lower  angle  is  drawn  forward 
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and  outwunl.  As  to  the  dKturbwioe  ooonected  with  thin, 
tbo  conihinod  movcnieiit — which  ii*  iiccM)mpliAhc<l  l>y  bring- 
ing the  basis  scnp.  clo»<<  to  the  wall  of  tlie  nlii^t,  aiid  by  a 
strong  coiilravtiuii  toward  thv  uiiddlo  liuc,  namely,  the  move- 
niMit  i>f  the  arm  baokwuti — i«  reHtraini^d.  A  ptralyain  of 
the  Bemdus  ant.  maj.  ahon-»,  when  the  arm  han;^  don-ii,  but 
littb:  BinkiDg  of  the  ghoulder-blade ;  at  tbo  n)o«t,  Ihi-  nniier 
angle  of  tlto  nhoulder-bbvde  «>titndi)  directed  sniitowbat  more 
backward  and  upward,  and  springs  out  more.  W)iei],  how- 
«vur,  the  [Mtivtit  muvee  tho  unu  fmiii  tbv  body,  and  turns 
'with  it  tiio  sliouldcr-btade  on  it«  vertical  axis,  thu  poMorior 
b<Hrder  of  the  ehoulder-blade  moves  from  the  thorax,  and 
fonuA  thvrcby  a  cliauuul ;  at  thu  Miniu  tJiiiu  ttiu  under  angle 
lifU  itwlf  (W>in  tlio  tliurax,  while  tlie  anterior  approachoa 
tliifl  more  closely,  Tlie  more  this  ovil  progresses,  tho  more 
felriking  nru  the  cbaii<;i-)(,  60  that  in  the  liij^lii^t  degree  the 
sltoulder-blade  atands  off  wing-^ke  from  tins  wall  of  tho 
chest.  The  moreonenta  of  tlie  arm  are  rery  limited!  in  com- 
plete pandyiu  of  tlm  Berrutus ;  it  inny  be  Uftod  by  means  of 
tbo  deltoideiu  to  a  horizontal  position ;  movement  beyond 
this  ia  impcedble,  wlien  not  aided  by  the  upper  portion  of 
tho  trapediu  and  the  levator  ang.  scap.,  and,  witli  their 
help,  its  actinn  is  very  incomplete. 

IV.  Tho  conelufiioiis  to  bo  drawn  from  Dttdienne's  in- 
vwtigatioiiH  in  regard  to  the  functions  of  the  mnsclefl  of 
the  foot  are  even  aa  interesting,  in  an  anatomical  jwint  of 
view,  as  tJiey  are  importunt  in  a  Uiornpeutical.  lie  found, 
that  direct  extoniuon  and  direct  flexion  of  the  foot  were  pro- 
duced only  through  tho  aimultanoona  action  of  several  mu9- 
clm,  einco  cacli  extensor  ur  flexor  inuftcle  of  tho  foot  ratusos 
at  the  name  time  nn  adduction  or  abduction,  lie  therefore 
gnre  the  individual  mnsoles  njunea  oomapooding  to  their 
ninvtions,  and  called  the  eombined  Mm.  gaj>tr<K!ninniuH,  «o~ 
leua,  and  Ubtalia  post,,  whioli  extend  and  adduct  tlie  foot, 
JC  «Mm«w  adductor  ;  tlie  Uin.  perotueoa  longna  and  brcvis, 
vhieh  extend  and  abdoct  the  foot,  2f.  etUntor  ahdudor  ;  tlio 
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M.  tibiitlU  anticus,  wliicti  fliKxM  iin<l  lultlticU  the  fiiol,  Jf. 
Jlaror  fKltluctor  ;  the  M.  «xU*nHur  (liKittiruin  oommnnie  lon- 
gnit  nnil  M.  exlenaor  halliici^,  wlkii^h  Hox  nml  itixlurt  tlia 
fiwi,  3f.  jfowr  ahdttcfor.  Direct  cxtctision  arUee  kW  from 
tlie  oombincil  iiction  of  tlio  Mm.  gitftrociiomii,  boIuuk,  uikI 
pemnifiiH  longuit;  direi^  flexin;^,  thmiigli  (In-  HimiiltiincuHH 
action  of  the  Mm.  titiiulm  ant.  and  vstcnsor  dij^it.  omnto. 
long. 

IrriUtifin  of  the  cxtcnnor  adihiirtor  (gtuttrocnomiiu,  lo- 
leuji,  aixl  tiliia}i.'>  pwt.)  caiues,  lieaiilee  the  strong  extension 
of  the  poeterior  part  of  tlio  foot  and  of  the  ootcr  (Kinler  <jf 
the  fVont  part,  a  turning  of  the  mctnlxr,  *»  thjit  thv  point 
H  directed  Inward  and  the  licet  ontward.  The  onter  lM>rd«r 
of  the  foot  turns  outward  at  the  iorae  time  that  tlie  toes 
take  on  the  fonn  of  cliiwi*  by  the  (-xlcn^ion  of  their  first  and 
tlie  bonding  of  their  other  phalanges.  Irritation  of  the  ox- 
tensor  abduct^n'  (perontctu  tongn«  and  brevis)  causM  Atrong 
sinking  of  the  inner  Hide  of  the  front  part  of  the  f(M>t,  as 
Tell  u  abduction  of  tlie  foot,  tlio  outer  border  of  vrhlirh  U 
lifted,  and  the  malleolus  internus  is  rendered  pmniinent. 
Parnl%'viK  or  aln>i>hy  of  the  extenfor  addix'tur  leiidt  to  the 
following  appearnmxw :  In  attempting  tn  extend  the  foot,  it 
ia,  through  the  action  of  the  extensor  abductor  which  now 
alone  works,  ttrcmfily  abducted;  the  front  part  of  ihe  foot 
\*  luriK^  inward,  in  ronBecincnoc  of  a  sinking  of  tlie  lin«t 
metatarHil  btmoe,  tlio  os  naviculare,  and  t)ie  o«  cunoifonno ; 
the  plantar  xido  U  hollowed  out  more,  and  the  dona]  eido  ifl 
more  arched.  At  the  same  time,  the  dorsal  arehing  incroMM ; 
the  bool,  on  th«  contrary,  sinks  more  and  more,  tilt  finally 
the  antnigaUw  takes  the  place  of  the  calcanena,  and  there 
remits  t3te  "  bollow  foot  of  the  peronieoa  longns,"  at  t>ii> 
ohenne  rails  it.  Secondarily,  rotractionn  of  certain  miiMrlcs 
of  the  foot  «et.  in— of  the  adductor  halluctD,  of  the  flexor 
brerU  digit.,  etc.  In  oonMqtteace  of  tlie  paralyais  or 
atrophy  of  the  extensor  abditcrtor,  the  arching  of  the  foot 
disappoan  nlmofit  entirely;  !n  standing,  the  foot  takes  the 
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MllpO>^gn8  MMition,  iind  iu  inner  bonier  rwU  flat  on  the 
gronnd.  If,  on  the  contmri-,  in  pnralriiU  of  the  extensor 
iMnetor,  i»n  oSort  is  mado  to  i-xtend  iho  fix>t,  it  takw  the 
poaition  of  titUiw^t  raruH,  for  thruitgli  the  tonic  t>'>wvr  of  tlie 
til>ialui  Miticufi  tlie  Iteod  of  tlie  first  metiitar&al  tione  is  drawn 
upn-iird.  OradnnUy  a  flat  foot  is  form«(l,  wliich  (liMppoiTS 
with  thv  piLnily^iit  of  tlie  perotUBtii; 

In  regard  to  tbo  movements  of  the  foot,  wlien  the  flexor 
adductor  (tibialift  anticus)  is  irritntcd,  the  foot  it  Uroni;ly  ex- 
tended and  adduclod,  niid  the  inner  liorder  of  its  anterior 
portion  ts  lifted.  By  irritating  the  flexor  abdnctor  (extensor 
dipt.  L-omm.  loiip.  and  extensor  baltucis),  the  foot  is  flexed 
and  abdiiclvd.  The  four  hut  tOM  arc  tiivrohjr  ■•liglitlj'  ox- 
tended,  the  outer  border  of  the  foot  in  lifted,  the  »>]e  ts 
tnruc^I  outward,  and  the  groat  toe  is  K-ut.  In  (■•meL-4|ueaea 
of  atruphy  or  {HmUyvis  of  the  flexor  adductor,  tliv  bonding 
of  the  fimt  ifl  always  combined  vitb  niKlnction,  tlio  foot  u 
tiinicMl  more  outward,  and  in  walking  is  apt  to  strike  the 
ground  ;  at  last  the  action  of  the  extensors  jirvrails,  and  pes 
equinm  reEtolts.  In  paFalyaiii  or  atrophy  of  tlie  flexor  ab* 
diK-tor,  tbo  sidowiao  movements  take  place  in  an  oppo«)ile 
direction;  tlic  foot  cannot  be  flexed  without  being  at  the 
eanie  time  adducted,  with  the  sole  turned  inward.  Tlie  «n- 
iL-rior  )>nrt  of  the  foot  turns  upward,  ao  mncfa  eo,  that  iwme- 
1iin<-»  the  antragalui*  and  valcaneos  beoomo  prominent. 

Irritation  of  the  tibialis  posticus  and  of  the  perouocus 
Ivevis  cansca,  independently  of  flexing  aiid  extending,  etde- 
wise movements  of  the  foot;  tbv  Uliinliit  jtwlivu"  produces 
pare  adduction,  and  the  peronieua  brevia  pure  a1>duotion  ; 
iNith  lulling  togetlier  inevent  the  tuning  of  tbo  foot  inward 
and  outward.  In  paralysis  or  atrophy  of  theeo  roiuohM,  the 
I  foot  ai^uinoB  either  tlie  rams  ot*  tite  valgiLi  ]XMitiMl. 

V,  DiicliL-nne'ii  inveatigtltons  in  regard  to  thu  fnnctimi 
of  tlto  diapbrnj^ni,  showed,  tliat  when  we  idoelnKi^  Uilh 
pbrenici,  in  man  or  animals,  poweri'ul  and  rapid  contrao- 
tloas  of  this  innscle  set  iu :  in  ooDsequence  of  which,  the  ab- 
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(loiuinBl  walla  being  aninjorcd,  the  false  rib?  me  and  moTe 
outward,  tbu  ravitv  of  tliu  clicwt  vxtuiide  itJwlf  duwiiwan), 
and  an  iiniouiit  of  air,  com>»poiidiiig  to  tlie  inoreanc  in  t)|>iU'U, 
rtii>Iien  into  tlio  Inng^  This  madden  ealranoo  of  air  tlirough 
the  (fluttis  into  tbc  air-tiiU's  u  aooocapBniiKl  witli  a  pLt-uUnr 
sobbing,  wliicb,  iicvonliiig  to  Zi«nuMcn,  i»  iiroduwd  bjr  tlw 
fliidden  vibrationt)  of  tlie  vocal  cordfl,  that  are  not  taken  oot 
of  the  w>j  on  account  of  the  nnexpeetcd  uid  dcej)  inspirn- 
torj'  tnoTOtnviitA,  If  tii«  entrails  of  the  animal  are  rcniuvi-d 
beforoluuu],  and  ooitncqiiently  the  roi«t«i)CC  of  th«  abdominal 
miucle*  loMcned,  contraction  of  tlie  (lia]i)iriigin  cauua  tlio 
fab«  ribEi  to  be  drawn  inward.  In  thi^  caao  we  hear  no  loud 
inspiration  Hound ;  liimcc  it  followH  that  tho  diaphnigni  nocth 
6uji]>ort  from  below  in  tho  production  of  it«  in.4piratory  ac- 
tion, in  atroplir  of  tlie  diaphragm,  the  epigastrium  and 
the  abdominal  walla  eiuk  in  dnriug  inspiration,  inBtea<l  of 
boooniing  prominent,  whilo  the  walU  of  (hv  thorax  lift  thent- 
mIvcs  and  expand :  tho  revere  taka*  pla««  daring  expiration. 
VI.  Irritation  of  a  ningle  M.  intereostalis  extemua,  by 
means  of  a  Utin  eleetrodo  prceeod  immodiatoly  on  th«  origin 
of  tho  M.  eerratuii  niagtiiu  aguin»t  Uie  lower  bordor  of  tlw 
upper  rib<s  vuttsea,  according  to  Ziemasen,  in  quiet  reepirar 
tion,  a  poweHiil  and  diiitinctly  visible  lifting  of  tho  lower 
ribs  outwani  and  upward.  Ttiii  movement  altm  extendit  to 
the  two  undr-r  rilm,  M'how  ohsnge  of  position  may  be  felt 
with  the  fingora  as  well  aa  seen.  If  we  increaae  the  current 
graduallj,  to  that  tho  M.  Jntorco^tuliii  int.  is  affuctcd,  thoro 
is  perceptible,  nevertlieleM,  no  change  in  the  position  of  tlte 
ribs  and  in  the  intercostal  spaces.  So  long  a»  the  uritAtiw 
continue*,  the  ribs  stand  dircctdd  obliqaoly  outward  and  am 
fitone-ltard  to  the  touch.  AIho  forced  inHpiration»  and  ex- 
piratious,  during  the  irritation,  appear  to  jtroduce  no'aJten* 
lions  in  tliMO  po«itiouf^.  The  ulcctrizvd  intcrco«ta)  miwcle* 
remain  unchanged  and  fttand  like  a  wall,  while  the  sinking 
hnekwanl  aud  arching  fam'ard  of  the  remaining  interoostal 
apocos  are  dusttnctly  %'iaible. 


jumoxs  OF  TAuors  inrsoLEs. 


1« 


VI  I-  Ah  io  the  aMonainal  niittc1e»,  irritation  of  eOvh 
nervoB  intoroo^talis  hIhIoiil,  wlucli  enters  into  one  of  Iho 
mnsclocs  tJiat  to]n>lIiL<r  fonn  tliu  M.  rectus  alHlominalU, 
catiiica  H  hart)  and  strctc)ie<l  coiidilion  of  tlio  belly  of  tho 
uorreepondiDg  inuM'Ifi :  tbo  upper  portioas  of  the  moadea 
driiw  tlw  abdomiiinl  wnll  ujiwitrd,  and  lliueo  parte  lielow 
the  nftve!  draw  it  downward;  moreover,  e«ch  fur  it*olf 
draws  the  ahdoniinal  wall  inward,  and  seeka  to  protlnoe  a 
lovcl  liutwocn  the  t^teriiiim  and  Bjiapbyeis.  Irritation  of 
tlio  M.  ul>lii|UUi)  abdontinalia  ext  causus  latonil '  expiuMion 
of  tlie  abdomen.  If  we  electrize  the  ontcr  fasciculi  of  ^lo 
Mui.  ol>ltqui  ext.  of  both  eidee  with  several  dectrcKlea,  by 
sutidividing  thceondiictinf;  winat,  or  by  tuing  several  wins 
ooiain;;  fVi^m  each  pole,  tlie  outer  parta  of  oodi  fido  form  a 
level,  wliile  the  mi<ldle  of  the  al>dominal  wall  becomes 
Btrwngly  and  narrowly  aivhod.  If  the  M.  transverans  ab- 
dominis is  olectmod  at  the  »»mi>  time  on  both  »idM  uf  the 
erinta  oAi'i'i  itol  and  near  the  outer  bonier  of  the  <]un(lratn« 
Inmiwrum,  and  is  excited  iu  tlita  way,  whioh  U  not  always 
the  case,  tliuro  follows  tnuuverM  contraction  of  tlio  abdo- 
men, whidi  with  astron;^  current  ia  as  powerful  a'^whtm  it 
serves  for  the  eiiiptyiuj;  uf  tlio  rtctani  or  of  the  bhidder^-u 
phenomenon  which  i^  o(\on  HQ0ODi]>anic4)  with  the>  e)iccitio 
HoundA  due  to  the  movement  and  oscape  of  6atufl.  If  wo 
carry  Iho  electrode  more  forwanl,  wo  can  cxcmM  a  par- 
tial action  on  the  M.  obliqitim  abdom.  internui  by  proving 
BtroDgly  over  the  opinn  ilei  unt.  HUp. 


We  will  now  pass  to  the  conaiderotioti  of  tJie  paralysis 

:  of  tlie  nrr^-o«  which  otipply  the  ekin  and  tlio  musdee  of  the 

extremities,  an<l  pr»i4!nt  an  im|>criVvt  pictnru  of  the  change* 

which  the  mo^L  imiH>rtunt  complete  (MiralyHLa  bringfi  about 

in  the  funclioii*  of  the  nflcctwl  parte. 

In  ttia  up]>er  oxtremiUcii  paralyiii*  of  the  N.  nulialii: 
u 
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i-AUDOft  tho  following  eoniplex  i»yinptom« ;  The  p*tient  ia  not 
ntile  to  nn  tlie  hand,  to  extend  Uie  fint  phalanges,  to  bring 
tltu  hand  into  supination,  to  mldnct  ur  to  ubdiiet  it.  AI)dao> 
tion  ant)  oxIouMon  of  the  llitiinh  are  nlfto  impoHsihlu.  On  t]io 
contrary,  all  tJie  otlier  movements,  flexion  and  pronation  of 
tba  ana,  bending  of  the  fingers,  adduction  of  thu  tliunih, 
etc,  aro  poMiblv.  In  meet  caacs  tliere  am  conihimxl  with 
thwe  a  feeling  of  niimbiten  in  tlie  hand  and  anfe«thcsia  of 
the  dorsal  xidu  of  the  forearm  and  of  tho  hand.  If  tho  N. 
itluariH  w  [naralyxod,  the  p«ticnt,  thoti;:)i  nhlo  to  hold  with 
tlie  linnd  objocts  of  largo  size,  la  nnahle  to  take  hold  of 
small  objwts.  Tlie  power  with  wliicli  ho  holds  an  <ibject 
Iwtiroon  two  fingers  vnriiii  luwoixliiig  tuf  he  feizw  it  with  tho 
thnmh  and  index-linger,  tliumband  middlo-flngor,  or  thumb 
and  ring  or  little  finger.  Tiie  last  lA  ah»olalely  iinpoMlble, 
while  tho  otlier  movemont^  arc  more  or  Ices  poeeible.  If  be 
Rttompt«  to  filiiit  the  hand,  the  la«t  two  ptialitngCH  b«id  itnf- 
fictentlj',  while  tho  fir*t,  eapecialty  tlioso  of  the  ring  and  lit- 
tle finger,  are  nnahle  to  reach  the  palm  of  the  luind.  If  the 
interofisei  aro  fully  paralysed,  the  fingers  eeparatu  from  one 
another  for  R-v(.Tnl  Iini«,  when  the  attempt  i«  mode  to  ex- 
tend tlieui,  and  it  i»  absolutely  iispoMiblo  to  caiuo  thom  to 
approacit  one  another  in  thia  position  or  to  separate  them 
more  widely.  If  we  approach  them  f.ircibly,  the  lirst  pha- 
langea  bend.  On  the  other  hand,  the  inu\'onicnt«  of  tlio 
thumb,  with  the  cxe«))tion  of  mtduclion,  also  Iwmdinj;  of  tlie 
firet  pttalanx,  oppoeJtion  and  adduction  may  be  performed : 
tho  oxten«ion  of  tlie  wrut,  the  bending  of  the  forearm  on 
the  iiji|tcr  arm,  «upiualion,  and  pronation  renntin  unhimlered. 
Tlie  u«iial  |K>sition  of  tiie  hand  due^  not  differ  from  ita 
normal  jKuirion,  hot  its  inner  half  hnH  lost  its  tenaibility, 
and  the  fingers,  specially  tlio  last  two,  their  normal  wnao 
oftfluoli.  If  the  N.  niedianni;  U  ptiralyned,  tho  bending  of 
the  ami  at  the  clhow  h  frvo,  hiil  tlntt  of  the  wiift  k  )>rorent- 
«d;  tho  flexion  of  the  aocond  and  third  phalange*  of  the 
fingon,  antt  tlio  pronation  of  the  hand,  are  irnposfliblo.    The 
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tiwrab,  it  in  tm«,  oan  lie  HtMiioted,  but  not  lM>nt,  nor  timngfat 
In  oppmition  ;  tlio  vxti'tii^ion  of  tlio  wriat  anil  of  the  tSngen, 
Mv\  llio  Mupinntkm  of  tlio  imii,  nrc  not  liindcrod;  the  middle 
finj^  IB  Diimb,  coll),  and  ■^>^»«lio^le6B. 

In  ])aralyete  of  tliv  N.  c-runiliB  of  the  lower  extremitr, 
tlie  floxtoii  of  tho  ti)i{>«r  Ic^,  iind  titu  oxtcnttioii  of  the  lower 
l^,  nre  nioi^  or  Ics^  limiled ;  the  patient,  ainct  inotion 
forwftnt  is  tiiiich  ptvveiitLiil  tti  panlj^Bie  of  the  qnadricepa 
hiukW  of  Ui«  thif^i,  cnti  only  lift  tb«  leg  n  littlo  from  the 
ground  and  UVe  but  short  step^  :  fpiinj:  iip-stnir*  i.-*  difHciiU, 
and  rising  fmin  thi.'  silting  piwiilioii  is  oltun  itii[Ki<«ible.  If 
tlio  N.  obttinitorittt  i^i  sl»o  {wniljzod,  bevidint  tlic  adduction 
of  the  kfc,  the  rotntion  of  the  hodyuid  of  the  thigh  ontn-nrd 
is  checked. 

PAmlysiA  of  the  N.  p«ronina  pmont«  the  following 
dtKfrnorttic  iip]>cAmnco8 :  the  movoinentjt  of  the  \hiph  nnd 
leg  are  more  or  leaa  anadfected,  while  those  of  the  fofit  are 
vor^  limited ;  the  pntii-nt  in  walking  ii  unable  to  enpport 
1i{m««1f  <<u  the  motntarM)  bntd  of  the  groat  too,  li>  turn  the 
foot  outward,  or  to  extend  tlio  toes,  and  bo  etepa  with  ilie 
('oulor  border  of  the  foot  raised.  The  Renribilitir  of  the  ekin 
i>i  goncriiUy  le^t^ncl  on  tho  oxtemnl  surface  of  ttie  leg  and 
on  the  buck  of  th«  f>Hit,  In  paralvMS  of  the  K.  tilitalls  the 
movvmeiitit  of  tho  thigh,  witli  the  excepUoQ  of  the  ninn  or 
loM  dffflMilt  rotation  ontwnni,  nre  not  intorforod  with,  but 
the  flexion  of  the  leg,  the  lining  of  ifotli  thigh  nnd  K<g  hac-k- 
wanl,  and  tlio  mtntion  of  thu  littt«r  iiiwiinl  and  out  wuni,  nro 
pn-vcnliMl ;  the  hoel  auiDOt  be  rained,  nor  win  the  middle 
pnrt  of  Uic  foot  or  the  tnen  be  bent.  Tho  «>ti(c>r  Iwrder  of 
the  donal  side  of  tho  foot  and  tlie  aole  have  lo«t  tlieir  Hwi- 
bility. 


EIGHTH   SECTION. 

THE    IMPORTANCE    OF    ELECTRICITY    IN    THE    DUGSOSIS    AND 
PROGNOSIS   OF   PARALYTIC  AFFECTIONS. 

As  by  the  use  of  the  stethoscope  and  the  plessimeter  the 
diagnosis  of  pnlmonary  &nd  heart  diseases  has  attained  a 
scientific  certainty,  and  the  therapeutic  processes,  based 
upon  the  physical  examination  of  the  organs  affected,  have 
become-  rational,  in  like  manner  the  treatment  of  paralytic 
cases  has  had  a  more  scientific  basis  ever  since  we  have  been 
able,  by  means  of  that  delicate  re-agent,  the  electric  current, 
to  examine  the  nervous  and  muscular  irritability  of  the 
parts  affected,  and  to  measure  their  variation  from  the  normal 
condition.  As,  however,  the  physical  examination  of  the 
thoracic  organs,  without  consideration  of  other  indications, 
suffices  in  but  very  few  cases  the  attainment  of  a  sure  diag- 
nosis, and  neveribr  the  establishment  of  a  rational  core,  so, 
too,  the  electric  current  is  only  an  auxiliary,  which,  when 
we  have  fully  considered  all  the  symptoms  peculiar  to  the 
individual,  the  etiological  forces,  etc.,  will  in  many  obscure 
cases  assist  us  to  a  surer  diagnosis  ;  in  cases  where  the  symp- 
toms are  seemingly  contradictory  it  will  determine  our  opin- 
ion, and  in  those  that  are  free  from  doubt  it  will  confirm 
the  judgment  already  formed ;  finally,  in  its  bearing  upon 
the  prognosis  of  peciiliar  forms  of  paralysis  of  the  greatest 
importance,  it  will  lead  us  to  a  scientific  certainty,  obtaina- 
ble by  no  otliOT  means.    As  proof  of  these  assertions,  before 


CASE  or  LEAD  PAKALYeiS. 


181 


I  proceed  b>  tbe  diagkicstio  «riteriB  «>f  the  eercral  forms  of 
[)4irnlv>ti»,  I  hIuiII  dflHcfibe  »  fi<w  cutcn,  in  wLit'li,  Ijv  tliu  ab- 
Mdoe  or  the  iitici-rtklnty  of  other  indlcntwn*,  I  wxs  ciinhlcd, 
simpty  from  the  electric  conditions  of  tbe  miux'tf^,  to  ilraw 
u|>  dlagnosve,  the  itcournry  of  which  further  duvelojiiiienl^ 
cutaMtiihpd  beyond  a  doubt. 

Cade  S.' — llHche.  ii  nin^ter-ftirrier,  who,  up  to  h\«  88t)i 
joiir,  had  enjoyed  good  health,  eiiwrieiKreil,  for  al>out  five 
months,  a  eertnin  weuknCM  andetiffnces  iti  l>olh  hands,  which 
reodcred  the  extviiiiiou  of  thorn  more  mid  morv  dittft'iilt,  niid 
during  tJie  iK.-it  threv  munthii  of  thU  pcrio<l'  iniitonsil'le. 
Whenever  he  Attempted  to  gntsp  any  thin^,  or  to  mw,  or 
hold  out  hi«  blind  to  anr  ono,  the  three  middle  tingen  oleeetl, 
while  (he  thumb  mid  littlv  finger  rcmnincil  oxtondod.  Tile 
effort  to  ftprond  the  hnnd^  or  to  separate  tlie  tlinmh  from  the 
index-finger,  waaeqnnlly  vain.  Withtlie  exception  of  light, 
dragging  pains  in  luth  ^liuuhk-nt,  no  abaormnl  ur  |>ainfnl 
»eiiMtiuu8  of  any  kind  {■nn^^iU'd  the  attiM;k,  nor  couhl  the 
patient  aivcrilie  its  gradual  iiu-reftAe  to  any  particuUr  caQM. 
In  the  coureo  of  an  examination  madeon  the  18th  of  March, 
1854, 1  found  that  note  von  %  very  intciuo  ohictrio  current, 
directed  upon  the  Mm.  extcn^rea  digit,  comni.  of  die  hand, 
Wae  powerful  vuuugh  tn  uxti-ud  thu  firet  phahingee  of  lite 


<  Til*  MM  l«  MfMcUllr  launwln^  brauiM  It  U  Uu  Rnt  ta  whM  I  dk- 
ronnd,  u  ft  CUM  of  {■"■'T''*!  '''*  hafaitUBl  om  of  the  wulTwhMi  cmmm 
pMl(4  U  IcmI  <>Mi  IM.  CwlnlZciMig  of  No*.  32,  lUt,  nil  Vi>«h«<r-i 
Antil*.,  IH3I,  p.  20«,itfa)L>.  Bute  ifcc  pMbUcaUon  at  thk  eooe  oo  attrfai- 
HraoM  of  polMwIngfromUia  lcaduk«««ii  tnMHirht*<orbai,t)i>lln  PruK*, 
Bdflwn,  Pruada,  wd  adm  Qonwui  moim,  (trDOg  b««  Imtd  bwn  pound 
tpioU  podcbtg  tobtooe  b  iMd.  VTUImm  dooM  rtrj  auv  «•««■  of  poralfib 
a«*  ibolr  otIitB  t»  •faniUr  ommo,  mA  o*  Iba  MtuniioN  of  lUk  b  tfairpr  of 
tfwl  to  InOTMM  Ht  welghl,  Hio  lue  of  wliiu  Iwl  in  poliu  Ibr  Iho  boo  ud  tat 
lbs  pnpanition  of  otlitr  oonortlo  oppllioBW,  He^  Ha.  Sfafkr  MOOM,  ba- 
4un(llT  TvoHloinit  oJuefUior  Ud  tttm  Ikt  pbfiloUn,  pro>hice  pu«];ib,  vlikli, 
(u  fQ0»«^uf  w  of  lb*  coullTwoiw  of  Ih*  lq>iirioH«  ■Plkm,  dory  all  Um  «Art* 
of  dmUmI  okiil  DodHWOo  ■imilaiti  mrw  om«*  la  vliM,  Ii;  Uid  utn  of  vlu 
lo  vhldli  •  ooll  of  kod  had  Imm  oddod,  or  of  Iwcr  vhloh  hwl  bwni  M  UwMgb 
IfoilaD  plpu  turn  IW  rUka  la  die  tsp-cMM,  poraljrMo  hate  b««i  nuatd. 
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flngen.  Tlie  electro-muscular  sensibililT,  aim,  of  tbe  yxtr- 
ftl^od  musclet  wb«  lawerud  to  Hucb  a  dogroo,  that  u  very 
Btrung  dUTfiit  wiM  only  Kiyiily  foil  l»y  thu  |kiiik-iit.  The 
nniiuiini)^  extensor^  (witli  tlie  exception  ot'  Uie  extenflorm 
iDdio.  propr.  and  tbe  nbducton  of  tbe  tbuinl>,  of  wtiicli  tliu 
c'lticlro-iiiusculiu-  ooutrnctilitj'  and  MiiiHihilitv  wcrv  aim  iiioro 
or  1cm  iuipunxl),  m  wuU  «s  the  snpinntor^,  itiid  fdl  iho 
flexors  and  pnmatora  had  in  l>Dtb  arms  a  perfectly  normal 
electric  condition.  Th«  caee,  th«n.»fort',  acvmed  t«  mo  to  be 
one  of  l«ad>j>uraly»ts,  althoiit;h  iicitlicr  fVoii)  tliu  pativnt^fl 
occnpatjon  or  mode  of  life,  nor  from  uiy  antecedent  Bjmp- 
toms  of  tlloefie,  <Hiuld  a  csuee  be  adduced  which  justified  this 
disgnoBii). 

After  I  had  applied  electricity  for  the  thirty-aeventli  Umo 
almost  without  result,  the  puticUt  went  on  a  journey,  and 
coiwottucntly  pasHcd  out  of  my  cbargc.  I  tnv/  him  again 
about  two  n)ontli»  Inter,  on  July  9,  1S54.  In  uldition  to 
tlie  paralytic  etTeots  alrave  dcecrilxMl,  tliere  waa  now  a  oon- 
eiderahlu  protuboranco  of  the  \>onv6  of  the  wrist  and  of  the 
itccond,  lliird,  and  fourth  bonw  of  the  metacarpus — a  synip- 
toiii  which  coiittniieit  mo  morn  and  mor«  in  the  opinion 
previonaly  conceived.  After  a  froiji  examination  of  nil  Uie 
oircunutiuicus  which,  iu  tbe  cuao  of  my  patient,  could  poo- 
Hibly  explain  bis  )ioiMinin^  l>y  lojul,  1  r)>u^>rted  to  a  qualitu- 
tira  niuUy»U  of  tJio  tobacco  which  he  had  \>eea  in  tlie  habit 
of  snuffing  for  many  yearA,  and  which  be  bad  brought  pnokod 
in  lend.  Tbe  analyete  gikvc  ae  n  nt^ult  m  considerable  an 
fndicatiunof  tliii  uietnl,  that  a  tpituitiiativc  au»lyM8  M.-«mod 
to  nie  nuneceaeary.  After  tbe  patient  had  given  up  the  habit 
of  Rnufllng  lobocuo,  tlio  employment,  for  four  weeks,  of  eul- 
phur  luttJiM  and  of  ftalinv  purgntiviM  considcmbly  ruduix-tl  the 
ewelliiigs  [wrttculnrly  thotio  ot  tbe  right  hand ;  n^  however, 
the  |)andytic  elTeotii  ittill  reiiiaine<l  nnchangc<l,  tho  oloctrio 
trentiuenl  waii  resorted  to,  and  iu  forty  siltiugti  was  carried 
M>  far  that  the  patient  was  able,  November  Otli,  to  extend 
Iwtli  haiiiU,  to  wparat«  tJio  flngor«,  to  ratw  tbe  foroflngvr 
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witli  OMCO  in  writing,  «tc,  and  could  few  and  perfunii  tbe 
otber  det4uli)  of  hU  busings.  A  porfuct  cnru  gradually  fol* 
lowoi),  witliout  the  furtlior  »pi)Ucati<i»  of  dectricitj-,  or  tlio 
tue  of  olta-r  itgvnU.  At  tbe  end  of  tliu  yvur,  however, 
altbougb  all  die  Uftoal  moTemontfi  had  for  a  long  liiitu  bcea 
executud  witb  wwo,  tlio  olectn>inu«Gulur  contractility  of  tlie 
mtlMiW,  fonnurly  {^nndyzod,  »till  rciUHiiml  low  ;  it  woe  not 
till  Augiut,  1955,  tliat  they  were  found,  on  examination,  to 
have  recovered  their  norma!  power. 


Cask  4.— Hr. 


a  ininij>vtor,  a  man  of  fortv-nine 


yeans  wlio  liad  alwayit  l>oen  liealtby,  full  tick  in  October,  ISSS, 
of  a  ner\'ouft  fever,  from  whiob  he  did  not  recover  Kufflciont- 
ly  ti>  midertaku  hi^  former  om])loyiiieDt,  till  Febnuun,-,  ISftS, 
and  then  be  made  tho  Mid  diitcovvry  that,  white  bo  was  able, 
though  with  dtfiicnlly,  to  bring  out  Uie  higher  tODOfi,  tbo 
lower  one*  wore  beyond  liU  power.  Now,  lo  prvKluoo  the 
latter,  it  in  neceeeary  to  bold  tbe  mouUi-piece  to  tlie  lipa 
very  lightly,  while  for  tbe  higher  t«ues  it  'ia  prctwed  rlofo  ; 
ihtt  pativiit  wuo,  therefore,  «itppuitcd  to  bo  aflV-cti-d  with  a 
local  wmkiiou  of  certain  ina>«l«B,  induced  in  imrt  by  bio 
recent  malady,  in  part  t>y  tbe  lack  of  cxeroiae,  and  he  ww 
accordingly  rwomnit-ndvd  to  a  stinnilating  diet,  epirituoUB 
ttquoFA,  and  to  a  regular,  bnt  moderate  i>raetioe  ujton  his 
instrument.  Tet,  notw^itb&tanding  this  treatment,  though 
tbe  iiatietit  felt  in  othtir  roepects  perftctly  well,  many  months 
p«w«d  without  the  Icaot  change  being  apparent  t»  the  local 
difficulties,  and  tlie  patient  at  last,  by  the  advice  of  lii«  phy- 
sician, ajtpliod  tu  mv,  May  3*>,  1&53,  for  an  uppUcation  of  the 
etcvtrio  tn.>atuicnt. 

I  found  him  a  Urge,  weU-buitt,  rather  inntienlar  man, 
who  at  eiK-h  n»piratii>n  expanded  (bo  ihoriLi;  tu  its  normal 
extent.  Hi*  1ung>k,  larynx,  etc.,  iireteniMl  uo  evidence  of 
di»cai4<;  be  <'(in1d  nuive  the  tnuM>lfH  of  the  face  witii  Avfr 
doiu  in  every  direction,  and  fi,'lt  vi-rj-  ili^tinctly  the  touch  of 
lliu  hand  Mi>on  any  |Mu-t  of  tlio  face.  When,  bowoTer,  I 
I>incho()  between  my  fingers  the  alcltt  of  either  cheek,  I 
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thongiit  I  iliscoviTiHl  more  eollility  of  Huno  on  tbo  right 
lliui  OH  thfl  left  side — n  difference,  however,  too  unliitpur- 
tnnt  to  be  made  the  basis  of  a  dia(;n<i^.  I  now  foradized 
tho  uiuBclcA  of  thf  facti  evporntvly,  and  fonnd  that  the  olcc- 
tro<tiiiuciilnr  contrnctilitj  of  the  right  fitde,  tu>  coiHjMirod 
with  the  loft,  was  considerably  lowered ;  that,  ia  particular, 
the  M.  zygomaticus  tiiajur,  tbo  M.  dcpn^eor  labii  euperiuris, 
the  dopri>«>r  aiiguli  ori»,  otid  eveit  tlic  M.  orbicuIiiri«  or{«of 
the  right  Hide,  contr»ot«d  with  mncli  \e^  proinptneM  and 
imergT  than  the  some  musclue  of  thu  left,  niid  that  tho  seuM- 
tEoti  ftfisociated  with  tlie  contraction  of  theM  mtucle*  ww 
maeh  lowt  dtNtinot  on  tlio  ri);bt  side ;  n  like  vsriatjon,  how- 
ever, lietwcen  the  Mm.  maB&ctereH  and  temporaleeof  the  two 
checks  was  wJircidy  i^wrceptiblc.  I,  aocordiiigly,  diiigilosed 
■oozudatiim  in  the  muscular  Au1>:itnncc  and  thecellnlartiwao 
of  the  skin  of  the  cheek,  whi<^h  seemed  to  e.^tond  upward  tn 
tlic  lower  rim  of  the  cliwk-bone,  downward  to  the  lower  rim 
of  tliu  iiiferiiir  jnw'bono,  luul  outward  to  the  prooeMtt*  conf 
noideuA  of  the  latter.  The  electric  rnrrcrit  was  aocotrdin^ly 
directed  ui>on  tlio  sidTering  pnrts,  and  with  such  effect,  that 
lhi<  pntiunt,  afU-r  thirty  sittingft,  was  able,  though  still  with 
difflciilly,  to  produce  the  duei>  touot.  On  sDhjeetiiig  hint 
again,  Kovember  S,  1S53,  to  an  examination,  I  fonrnl  the 
electTi>-iiiii^-ulHr  contractility  and  sensibility  of  the  Mm. 
lygontatioi,  the  M.  dupreiuor  lab.  sitp.,  etc.,  i>crfe<-tly  tionnal 
on  botli  vidcii. 

Cask  5. — Julius  C ,  of  Orum-Iwrg,  a  small,  weakly, 

iniaaltnp«ii,  but  apparently  healthy  l«)y,  <if  twelve  years,  was 
bom  with  a  ctub>foot  (pea  varus),  for  tlie  correction  of  whleli 
defect  the  teu'Ion  of  thu  M.  tiliialis  ant.  bnd  lireu  eiit  by 
DieflbutMu-h  in  the  first  year  of  the  boy'"  life.  The  parmt« 
were  at  the  same  time  enjoinc<l  to  8np]K>rt  the  foot  of  tho 
child,  iw  fiHin  lut  it  mado  )t«  first  cflorts  lo  walk,  with  a 
Klrotift,  thick  hIiOO.  Sndi  a  «hoo  llu>  child  cuntinuod  to 
vear  for  wven  montlu,  when,  on  occoaion  of  n  liffht  feror, 
laeling  a  fortnight,  it  was  hu4l  aside,  and  the  child  was 
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■Howcd  to  nm  altoiit  in  sllppors.  lo  tli«  counc  of  Eu  ])I»y, 
probiibly  in  consequence  of  itomo  tri\-iftl  injury  to  the  tendon 
of  tlie  tibialis  ant.,  an  inBaincd  tM>nf1ili()n  of  tlii'  part  WM 
bronght  on,  niaiiifivtinj;  il«clf  Ht  tint  hy  a  local  tiwvllinf^, 
ftnd  hy  ]>ainf\ilneM  to  tlte  tonch  at  Iho  {wint  wkunn  ibe  tendon 
hiv<]  1>eeu  cat,  and  finally  l>v  a  dUtur1>0(l  atiioii,  bv  wliioh 
the  rijtht  leg  »■»»  bent  back  againiit  the  upper  part  of  tlic 
lbi;{li,  wliilc  the  foot  vrw  ftbductcd  and  c^ttonded. 

Evm*  eff irt  on  the  part  of  ibe  patient  t'>  move  tlie  lep, 
a])d  every  attempt  of  the  pliysioian  to  give  it  aiiolber  jwiii- 
ttOQ,  irore  witliout  etioccM.  When,  bv  ieucltar,  embrocation 
of  tlic  un^.  »efti>olit.,  and  poulticing,  tho  tDflunnutory  of- 
ftets  had  been  tinbdoed,  all  spont&neooA  noTemont  ttlll 
renuiinwl  iaipossiblo — tbo  leg  retaining  the  position  at- 
ready  dcAcribed.  On  orery  altoinpt  at  locumoliuu  the  point 
of  the  foot  tcaroely  tonclicd  tlio  j^nnd,  and  the  phyi>icinn« 
vere  fruetrated  in  their  repeated  effbrta  to  bring  the  leg  to 
its  Qormtl  pwition.  In  tho  conreo  of  n  period  of  inactivity 
liuting  MroQ  montlif,  during  which  time  tho  })atient  either 
was  moved  aWut  in  a  hand-carriage  or  limped  aronnd  on 
tlio  Ictl  l«g,  the  nutrition  4»f  tlio  right  leg,  especially  of  the 
biwer  put  of  the  thigh,  became  deficient,  tlic  mnxcloi  grew 
thin  and  ehrirelled,  and  the  extremity  cold.  When  Geli.  R. 
LungODbeok  witiie««od  tlie  condition  of  tho  child,  he  Mnt 
him  to  me,  April  £7, 1^7,  to  lucertain  tlio  oleotrie  Ktato  of 
tbo  paralyzed  mnsdeei.  The  eenaibility  of  the  affected  porta 
waft  nndi^turlicd.  All  the  mntdea  of  the  lower  part  ofthe 
thigh  and  of  tho  foot  reacted  Tory  well,  when  subjoctcd  to  a 
weak  current,  Nnd  only  when  the  N.  peronffia)>,  tJie  SI.  ex- 
tensor digitorum  iN>mni.,  and  tliu  M.  tiliialt^i  ant.  were  irri- 
tated at  lbi>  £jH>t  formvrly  painful,  won  any  patn  experionood. 
Ilariug  tlniii  beoonio  convinced  that  tlie  ease  was  one  of 
traiiinalic  panilyF.if  in  it*  lightc<t  f!>nn,  I  irritated  the  ex- 
leiiMT  digit.  o)mm.  again,  at  fimt  with  a  wook  citm-iil, 
whii-b.  however,  I  jtrognMetvoly  ntrengthened  to  anob  a  de- 
gree, t>y  gradually  ptuhing  in  the  bundle  of  wirw,  that  in  con- 
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MK)iici)ee  of  »  iKiworfiil  flexion  of  tlie  foot  boUi  it  uul  the 
wliole  l«g  re»nmtMl  Ilieir  noniial  pooiliun,  mid  tlie  Imj  WW 
alile,  tlinngb  at  Bnt  slowly  und  timitUv,  to  walk  about.  In 
tlio  two  (!iiHuiiig  wuvk»  wlik'lt  thv  )»iitioiit  ttjiciit  iu  Ilcrliii, 
nndvr  tbe  K]>)ilication  of  an  intcrniiiteut  currunt,  tlie  paio- 
fiil  iwuMlioas,  which  exttinded  alon^  the  teii<loii  of  the  tibia- 
lis ant.,  and  had  thc-ir  i^eat  c«iH-cially  iii  the  ob  iiaviculnre, 
wholly  dit^jipcarvd ;  tlio  ntibK:lc«  rc«uinul  thuir  full  aizo,  the 
temperature  of  tbe  let;  l>evaiiie  nonnol,  and  thu  hoy  could 
walk  great  (liHlanccd  witliout  difficottj. 

Casb  6. — M.  L ,  tlut  ton  of  a  phvBician,  of  Flensbtug, 

a  hearty,  (Corpulent  Ixiy,  who  had  alrondjr  pu«C4Xl  tbmti^'h  two 
attacks  of  |iit(nidi»-<;n>uj>,  fell  Hick  in  January,  186^,  whuii  Iw 
wa«  (m«  year  and  eight  moutlis  old,  in  the  following  man- 
ner; On  llio  very  day  on  wbtcb  tuB  nureo  was  takea  ill 
with  diphtheria,  Iu;  bocomo  frotfiil,  bad  a  hot  head  and  a 
ooattKl  tonf^e,  and  threw  op  tbe  food  bo  bad  eaten.  An 
inspocdon  of  bis  throat  gave  the  following  rtwiltn:  white 
OXttdations,  aliout  a.-*  largu  as  tbe  bvwl  of  a  pin,  on  llie  letl 
tonsil,  both  ton«il«  inflajncd  and  Boinowluit  swollen.  On  tho 
following  day  tlM  oxudatiuu»  had  diMppeatwl;  liiA  iIl-fi>ot- 
iugH,  however,  continued  eiifbt  dtty*  longer.  About  fuur 
weeks  bitcr  bia  father  remarked  tliat  his  child,  who  had 
hithnrlo  1>e(>n  very  uiniblo  on  Im  leige,  bad  become  ontierk 
lain  in  liis  ftu})*,  oompbiiiiod  of  pwns  in  bin  lege,  and  frth- 
qiiunily  i;raiipcd  lioth  hips  with  hii  handfl — symptoinA  wbiob 
usnally  pasaed  away  in  tho  cour^  of  tbe  afternoon.  Eight 
dnjit  later,  be  wan  unablu  to  walk  with  luifvty,  and  freqnenl- 
ly  fell  or  tuuik  on  hit)  kneet^  wbcit  he  want4xl  to  Atnnd,  while 
in  hi^  gonenil  health  he  remained  jierfectly  well,  and  in  par- 
ticular ehoweil  no  trace  of  any  inflammation  of  tho  brain. 
By  tiic  end  of  Kobniary,  the  lower  extremitice  were  entireily 
parnlyMid ;  thoy  were  incapable  of  tliu  Iu»«t  activo  motion, 
and  became  ice-eold ;  their  iwiisibility  and  flUMwpribilily  to 
redox  urilution  werv  wholly  gone ;  the  bUddirr  and  tliv  rec- 
tum were  hIm  iu  u  state  of  paralytb,    Neither  paralytb 
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of  the  9o1i  paJato  nor  tUeturbaiicu  or  tho  nocoiiitDodntion  uf 
tbeeyMeiumvl.  Tliuvui'iditiun  Itiiitcd  tillJiinit,  wlicn  Mi^ctit 
iiacta  of  motive  power  in  tlie  upper  part  of  the  tbi)ch,  vrhicb 
had  not  Ixx'otno  utroplued,  began  to  be  perceptible.  lu 
Septeiiilier,  be  km  able  to  flutiil  for  a  short  time  nn  n  chair; 
soon  after  be  could  raije  liiniiielf  upright  by  takUi);  hold  of 
eoiiJO  firm  object.  From  tbia  time  on,  tbe  tcmpcratiire  of  the 
lo^  inoreaitod.  In  Miircb,  IS64t,  when  led  bv  the  band,  ho 
could  valk  a  fi^w  i^te^w  Hliiwly,  and  tbe  panlypii)  of  tlie  blad- 
der and  rectnn)  wa^i  pairing  off. 

It  wa»  on  April  la,  1SC6,  that  I  eaw  tbo  patient  for  tUo 
fir»t  time.  Ho  vim  now  an  extntordinaril)*  coqidwit  Utile 
fellow  of  three  yearn,.  The  mtutcnlar  development  of  the  l^ 
had  KufTcrcd  very  little,  and  was  prorided  with  a  thick  coab- 
ion  of  fat;  the  adductorex  and  gnstroeueniii  of  botli  legB 
were  inach  contracted  ;  their  temperutnro  was  now  normal, 
and  redox  irritability  was  exhibited.  The  ijae^tion  now 
prvacnted  itself  for  our  decision,  whether  the  case  wae  ouo 
of  what  is  called  diphtheritic  paralysis  or  of  p«nilyeis  from 
other  cause*.  Tlie  electr(>-nii)»cular  citntractility  in  the 
qtudricejifi  fenwris,  as  well  as  in  all  the  inferior  femoral 
miuele^i  of  the  N.  pcronmiu  of  hMb  leg»,  was  «u  much  re- 
ductal  tliat,  in  view  of  tlie  previous  coarse  of  tbediH«Hae,and 
of  the  fact  that,  in  tho  outset  of  tbi^  paralysis,  the  electro- 
masouhir  ooalractility  was  raised  to  it«  full  {>ower,  and  tliat 
tbis  force  Is  never  oxtinguislied  by  a  diplilhcniir  ponOyniH, 
we  were  couijiellnl  to  found  Uio  diugno^id  upon  an  exuda- 
tion in  tbe  spinal  canal,  occasioned  by  a  chronic  inflamma- 
tion of  the  pia  mater.  T)io  fkirthor  coudki  of  tbe  disease 
eouHnned  this  diagnosis.  WlK>n,  fn  Jklay,  ld67,  I  mw  tlio 
tuty  apiin,  he  was  able,  without  external  f<uppi>rt:,  to  walk 
about  tho  room  ;  but,  in  ooiisenuence  of  tbe  imperfect  restora- 
jon  of  tbo  Ametional  power  of  tbe  inferior  fvmonil  exU'Usor, 
\a  conjunction  witli  tlie  cxixtitif^  ]uirtiIyiAL'<  uf  tbe  nurul  mua- 
oloA,  tliu  upper  [wrt  of  Ibe  IhkIv  was  IkmiI  iMukwitrd,  and  tbe 
patient  moalty  stepped  only  on  the  toei.    Di  all  tha  niusdes 
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ths:  v-«re  otbenri^  brocgfat  into  pisr.  the  mrdoo  ftgusft 
the  el«rtric  cnmnt  had  grxiiuDT  imprt>Ted.  so  thai  aAer 
the  teo'Afmiy^  of  the  ienA>n-«chill«.  vhidb  i=  proboblv  ne- 
tesATT.  a  perfect  cure  hut  be  anticipated. 


Hiring  became  ofm^inced  of  the  importance  of  electric!' 
tj  in  the  diagnoeis  and  pn^noeis  of  paialytic  di$«&?^  in 
general,  we  now  pnocee)!  to  the  considerados  of  special  forms 
of  paralvsis,  in  order  that,  bv  observation  of  the  rarring  rela- 
tions of  pand  vzed  mo&clea  and  nerves  toward  the  electric  ear- 
rent,  we  oiav  arrive  at  diagnostic  and  prognostic  criteria.  We 
Eball  meet,  after  having  conqnered  the  technical  difficulties  of 
ench  an  inqniry,  msnv  other  facts,  the  careful  coosideratioa 
'rf  which  can  alone  save  ns  from  gross  erroTB.  Thns,  for  ex- 
ample, the  coni'lition  of  a  mnacle  gnbjected  to  local  faradiza- 
tion is  the  prodnct  of  two  factors :  the  motory  excitabilitv- 
of  the  intra-mnscolar  nerve-fibres  and  that  of  the  mnscle- 
fibr(«,'  A  feeble  contraction  onder  local  mascalar  excite- 
ment may,  therefore,  indicate  either  a  diminished  irritability 
of  the  ner^e-fibre*,  in  connection  with  a  normal  condition 
of  the  mnecle-fibres ;  or  a  diminiBhe<l  irritability  of  the  mos- 
clc-fibre*i,  in  connection  with  a  normal  condition  of  the 
nerve-fibres ;  or,  finally,  the  product  of  the  diminished  irri- 
tability of  tioth  the  muscle  and  nerve  fibres.  Thus  we  are 
obligt-<]  to  prrx^ed  to  further  examinations.  If  a  muscle,  ex- 
cited by  the  force  of  the  will  or  by  the  electric  irritation  of 
the  nenc,  which  ramifies  through  it,  contracts  in  a  normal 
manner,  it  cannot  be  essentially  diseased,  and,  if  the  ex- 
pected reaction  is  wanting,  the  abnormal  effect  is  connected 
witli   a  dii>eased  condition   of  the   intra  -  muscular  nerve- 

'  The  inrfppmilnit  irritablliij  of  the  maBclc-fibm  hu  been  prorad  not  only 
bj  Berrwrd  and  Krilllker'i  experlmcDU  In  patwmiiig  oith  eurariiui,  but  also  br 
the  continaed  ctmtrKtiaii  of  ■  miucle,  while  fubject«d  id  ■  congUuit  current — 
■  fad  RrBt  obterred  bj  Wniidt — u  well  u  bj  the  pecolUr  condition  o(  a  mof- 
ck  in  clectrDtotm*. 
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fitircs.'  Tn  pu«ly«M  of  lonf;  KtBDcUim,  tbo  ftflwted  inii«c1c«, 
norvcBi,  mid  c«iitnil  pturt^  dovulop  )woon<]ar>'  oliuigw,  wiiicii 
exert  an  inflnenco  upon  (be  electric  condition,  mkI  n.'ncler 
Uio  diiiguu«is  tlitliciilt.  Fiiiftllf ,  [Hrriplioric  ami  oviitra]  par 
ral^ws  may  oi-cur  iit  one  and  the  luuiie  time  in  ttie  wuite  in- 
divj<Iua1,  epringini;  cither  from  one  and  Uie  same  oanso — w 
whcii  u  tuuior,  ]>i\)VLHxliit);  from  tlio  cortical  HiilMtanoe  of  the 
brain,  and  gnulnnlly  incresiiing  in  itlze,  ooniprec^cM  special 
OHTee  at  tlie  l)aee  of  the  cranium — or  from  various  oaofiea, 
M  it  iJiovrn  liy  the  peripheric  parolirKis  freqnuntly  occuniiig 
Willi  tlioM  who  are  hj-nterically  affected. 

On  the  other  hand,  an  examination  l>,v  electricity  not 
only  fdrniehift  lu  the  meuie  of  dtstingniahiiig  the  varioDS 
paral)W3«  that  proceed  from  tlie  brain,  the  Bpinal  nmrrow, 
the  Hji-nipathetic,  tlie  norveH,  or  the  mmwles,  lint  it  also 
oponit  to  ne  etill  wider  vicwh  with  reference,  in  the  first 
place,  (o  the  iti>coial  Kcat  of  tlicM  viu-iettee,  whether,  for  ox- 
auiplc,  in  a  nervotts  plexiu,  a  nervoiu  trunk,  n  whole  muitcle, 
or  any  part  of  these,  etc.  If,  in  the  case  of  a  peripheric 
ncrvouH  panily»i»,  on  applioiitioo  of  tlie  i«piniil  ttuirruw-plextbt 
current,  a  normal  reaction  ensues,  while  such  reitction  Ijul^ 
on  application  of  the  ftpiual  tnarrow-nervu  ciirrout,  wu  thtut 
find  that  tlie  chief  difficulty  reftideii  in  the  conductinji;  power 
of  the  nervous  trunk.  If  in  a  case  of  muscular  paralyeb 
tlte  anterior  ]>ortion  of  the  deltoidciu  rcActe  badly,  wlitle 
tlic  middle  and  posterior  portions  contract  nccording  to 
thi'  dt-ffTce  of  excitement,  vre  then  »6sign  the  seat  of  the 
diftCiiM  to  ttte  cUviuular  jiortion  of  tho  N.  tliorae,  ant. 
Similar  coiicltuionaeaD  1>e  rouchod  in  thecaseof  anK«>tltci^ia. 
If,  fi>r  eximipio,  in  an  anffiHthenia  of  tlio  Bkin,  affecting  all 
the  l>ninuhi»  of  a  nerve,  the  normal  fiCUMition  U  fell  along 
tlio  nnuotflit  ramtficatiouH  of  the  e.xvitod  nerve,  we  then  know 
that  the  hrain,  the  spinal  marrow,  and  the  uen'Oue  trunk, 
aru  all  intitci,  and  that  tlie  suflerinj;  arinw  Smta  ati  oxce«6tve 
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oxcilsbility  of  tlie  cxtrcrtnitiui  of  tlto  ni>rv«)i.  A  lik<>  iater- 
enM  of  peripheric  disorder  w  poniiUniMo  when,  in  the  cmo 
of  the  (.'oiiiplotc  aiuBBtbeeia  of  a  nervous  extremity,  tlie  ner- 
vous ploxii»  or  jKMtorior  nervous  root*  show  »  iiurm&l  reac- 
tion ;  the  nlwciicc,  lioweTcr,  of  aach  reMcttnn  h  not  a  suro 
proof  of,  on  the  otJier  hand,  a  more  central  disoTder,  for  in 
tho  hitt«r  case  either  exoeeeiro  irritability,  or  intcmijjted 
ootiiinunintion,  or  Mine  cerebral  dcmngotncnt.  may  ooeiuioii 
the  anipstlip^ia. 

jVu  examination  by  electricity  infonns  ne,  in  t]io  Bwond 
place,  cotioi-niing  tlio  origin  of  tlie  iiuiliidy.  It  enables  ne, 
for  example,  to  dtatin^riitali  betu't-oii  a  pnmlyuH  of  tite  ox- 
tensore,  caased  by  llie  poisonous  action  of  tend,  and  a  paraly- 
sis of  the  N.  radialis  arising  from  rheumatic  causes. 

In  the  third  pliu-e,  IIiU  modo  uf  cxuniiiHtion  fiimlshc*  as 
insighta  concerning  tlie  decree  of  nutritive  dtHturbAiioo  in 
tho  ncrro  or  muscle  affected.  It  has  been  long  known  that 
the  dfgrco  in  wlitcli  a  muscle  is  disordered  may  be  luMo- 
ured  by  tJie  degree  to  which  it«  electro-muwular  contraetill- 
ty  is  reduced,  aa  sltovm  by  the  induction  cnrrcnc,  and  tliat 
results  of  great  importance  in  prognosis  may  be  thus  rea<'lie<l. 
iicnodikt  and  Brenner  liavo,  however,  ascertaiiiod,  by  the 
Applieatiofi  of  tlio  oonntant  current,  tliat  tlie  opening  or  cUw* 
log  of  the  circuit  lends  to  no  lecw  important  rraultA. 

Uronner  lias  even  '  drawn  up  a  definite  scale,  according 
to  whicli.  En  iienro[)athic  or  myopathic  poralyMiit,  n  muscle 
loses  ftN  [iliyfilologlca)  power  of  reaction. 

iHt  stage :  Inftnonoo  of  tho  will  chocked,  but  renctioa 
tinder  the  induction  and  constntit  currents.  Sil  stage ;  Ef- 
fect of  the  indurtiim  current  lowered  or  rai^  ;  effect  of  tho 
constiuit  current  exhibited,  otU>n  to  a  high  degree.  3d 
stage ;  "So  effect  prodneod  except  by  tlie  opening  of  tlie 
ascending  constant  current.  4th  stage:  No  effect  except 
by  tlic  use  of  the  melalUc  currcnt<-)ianger.  Btfa  stage :  itft- 
currcnceof  tito  connilsive  state.    Hilt  Htagc:  Disootmocted 
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eonvnldTo  effocu  1>t  reflex  action,  and  tlirongh  tlie  irrltntion 
of  the  nervot  »(  tlio  iiklti,  by  mean«  of  U>o  eecomUni*  indiic- 
tkm  current.  7tli  stage ;  No  det^roe  of  irritntKm  produces 
reunion  in  thu  nervu,  tlu:  fimction  of  tbe  ina»cle  U  tiniwircil 
or  destroyed. 

Brenner  addt  thnt  titc  miiiiclo,  m*  tbe  nialndy  incraneoe, 
dsKenda  to  it  lower  and  lower  stage,  often  omitting;  inter- 
medinte  onee,  whilv,  on  tlio  otlter  liand,  as  it  gradnally  im- 
proves, it  riMM  from  the  lower  namb(yr«  of  tJie  scale  to  tba 
higiwr;  and  tliat,  moreover,  only  in  tlie  seventh  vtngp,  in 
coneiderntiun  of  the  occassional  return  of  t]ie  exeoative  power 
of  a  miiccle,  arc  tlm  conditions  unf*vortil>lo  for  a  jin^iosis. 
TiiCMt  intcnMting  obM^rvation^,  of  special  iniportjinco  in  their 
bearing  n)M>n  prognoMti,  need  tJie  corroboration  of  additional 
and  carefully-managed  experiiuent«. 

Historically,  Marshall  Hall  wa»  the  first  to  dirvct  tlio 
attontlon  of  tlio  plijHician  to  the  value  of  galvaniiim  in 
the  disgnofiis  of  paralytic  oonditinns.'  Hu  asecrted  that  tbe 
degree  of  nervous  irritabilitj  could  bo  niado  t^on'icoable  as  a 
diafi^oatic  meana  of  dintinguiflhiug  ajiinnl  and  cerebral  pa- 
ralysis, since  in  the  funnor  the  iniiMulnr  irritability  ilimin- 
iahfls,  and  in  tlie  sanio  degree  tlio  muiiculiLr  contractions  at- 
tendant upon  electric  excitement  liecouiu  weaker,  or  alto- 
gether cease;  while  in  cercbml  paralysis  the  muscular 
irritahUtty  actnally  iDcrcaMi^  and  for  the  rcttM>n  that  the 
will  ia  not  tla^n  able  to  exert  its  inOncnce.  But  Marshall 
HalL, BA  Altliniis *  justly  observes,  understood  by  "cerebral 
paralyris"  a  paralysis  of  tho  motor  power  of  tbe  will,  by 
which  tlto  muMlo*  ant  deprived  of  the  inflfleiiee  of  the  brain, 
u  pand,>-siA  which,  aooording  to  htm,  arlsiK  from  diseafie  of 
tlio  brain,  or  from  discuet  of  the  donuil  region  r>f  tho  spina] 
column ;  by  "  xpinal  panilyiu»,"  on  tlio  other  hand,  be  uieatit, 
not  a  paimlysts  Occasioned  hy  somo  affection  of  tlie  spinal 
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inarrovr,  bnt  cHte  in  wbicli  tlto  iiiiuclm  nro  duprivod  of  tlte 
inlliioDco  of  tliJH  orgwi,  aucti  m,  for  uxiunplo,  ucciint  wbon  u 
motor  ncrvo  is  dividoil. 

TliMu  Uimit,  wliicli  T)r.  II«ll  thus  ciiii>lu^'0(l  iit  u  wme 
quite  difforent  from  that  to  wUdi  they  have  been  bitlierto 
sppHt.l1,  Iittvc  led  many  writfDi.  fuul  in  [MirtiouIartlMttOof  the 
Continent,  to  frequent  miiiapprelien»ion  of  lib  posltloiu. 


CL — ClCKBintAL    l'AJIAI.T010. 

By  cerebnd  pnrnlviwrt,  Iti  the  wider  Kuae  of  tho  term,  nra 
anderstood  those  which  are  ooeaAioned  by  deranj^ment* 
witJiiii  the  cavity  of  tba  idcull.  Itoinburg  titt«  the  great 
merit  of  barin);  brought  into  prominence,  in  hiit  ntandanl 
text-book,  "  Oil  tlie  Dtaeasee  of  tlie  Xerves,"  the  imjiortiuit 
diagiio«tic  and  prof;not«tic  dutioettun  bctvroon  paralysoB 
vhicb  affect  tlio  nervon^  filamenU  that  pnic-ectl  from  ttio 
Itntin  and  th<MU  which  ittfoct  tho  motury  fiUmenti  tbut  hava 
their  eountc  within  tlio  brain,  siitoo  tbo  flbimentx  thot  pro- 
ceed from  tlie  brain  constitute  oimply  the  fint  Htation  of  the 
perif^oric  path ;  and  cousoquuntly  tho  paralyses  which  afTeut 
them  should  be  called  peripheric,  while  only  tlioeo  ftboald 
I>e  designated,  in  the  stricter  ^iise,  oerebml,  which  attaolc 
the  nerriM  in  tliutr  cunrse  wtthiu  the  bruin  itself. 

Tho  exciting  eaunei  of  i>oriphuric  pandywd  of  tlio  core- 
bral  nerves  are  of  the  most  oompnibansivo  charncter ;  col- 
leotiuns  of  adyacrasiu  natare  u])oit  the  porioKteiiDi,  ur  tlie 
bones  At  tlie  baae  of  tlie  ccrebntm ;  necoudary  growths,  tuber- 
tiles,  aneurismatic  formations  at  tho  bsM  of  the  brain  and 
alcnll,  etc.  Diit  paralyae*,  in  Uie  utrieter  senM  corubral,  are 
oceueionod  by  the  emission  of  blood  or  frequent  indamniatiooa 
in  the  Hubntunce  of  the  brain,  ht  by  intmnc«conce»  of  a  catt- 
oeroitft  or  lnt»en:ulon<i  nataru,  ur  by  alniphy  or  hypencmla 
of  the  brain.  Itomber^ '  bat  also  drawn  atteution  to  similar 
ouci,  in  wliicb  diaoBHi  of  the  brain  have  ii^urwl  tJto  nenraB 
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at  tliefr  point  of  origin  fV«m  tbe  ^ina)  nmrrow  and  th«  hrnlo  ; 
asd  bave  con^ciiucntly,  without  tbe  »il<litioii  of  All V  c'vroUral 
afivctioii,  prudiuttl  j>criphcric!  iiaraljMW— ca»e«,  tli«  diaguotia 
of  wlilfli,  M'liilu  alwayi)  cstremoly  difBcuh,  aometimea  cannot, 
even  with  the  niuet  careful  survey  of  ull  tliu  (<yiii)itoiiiH,  bo 
madtt  certain,  tirilvA*,  porbapn,  tlio  electric  cwrvnt,  by  nicely 
ducrimiiiHttng  llio  niuM-1«^,  who^  electric  oonditioa  U  im- 
pairetl,  fn>ni  thtwe  which,  though  i>»rulyz«d,  remain  in  tbia 
respect  perfectly  riound,  provi<lo  tlto  mcani^  But  in  tbia 
place  we  are  oitly  conocnied  with  parnlyiu>:«  in  the  Htrioter 
aeiue  cerebial.  In  paralyses  of  this  kin<],  Munhall  Uall 
affiriiuxl,  oa  already  inontionud,  tliat  the  trrituhillty  of  the 
[Mnilyceil  intiaclot,  in  coiiipariwiii  with  the  hraltby  ooea,  ia 
ai-tiialiy  iucreaDed,  a  conclusion  to  which  he  waa  brought 
while  oondttvting  the  electric  ciirrent  to  the  pamlyzod  iiiein- 
IwtM,  in  a  wriiii  of  caMW,  throuf^h  two  haxins  of  water, 
Pereira,  r<ipcinnd,  nnd,  in  pnrtivular,  Todd,'  bnrc  dtaproved 
tbe  utuver^il  validity  of  this  nesertion,  for  in  many  kinds  of 
oonbral  ponlywa  they  found  tlio  irritability  of  the  para* 
lyxed  uiuolet  not  only  not  heightened,  but  even  reduced. 
Todd,  afUv  caroAil  obeervationif,  wiut  led  to  the  following 
rcAulls: 

1.  In  tho«fl  caMM  in  which  tbe  paralyzed  musclea,  when 
enhjtvted  to  the  electric  cxcitcnioiit,  exhibit  stronj*er  eonvol* 
tuonit  than  tbe  huii^nyiiioiin  iniuwderf  of  tiie  un[>iinilyeed 
members,  a oertain  de^frceof  t-ontmction  was  apparent,  corre- 
»jHindingin  degrw  lo  (he  violence  of  tlie  oon^niluon.  There 
waa  lhu»  in  tbew  cawM,  hwidot  the  paialyiiis,  an  irritable 
condition  of  the  cerebral  matter,  such  aa  a  found  in  apo* 
pleJticK  where  tlie  brain  ia  otlierwiM  beallliy,  In  tubercnlar 
rinnation,  but  (>>i|>cciullr  in  tniumatio  injotios  aoooin|MU)ie<l 
with  mi-ningitid  and  raeiiinfteal  a]iu]>loxy. 

3.  In  tliiMO  ca«eB  in  which  the  i'le«-tric  excitement  tM>- 
oiiaione<l  »»  eonvulidonA,  or  but  iilif^it  ono&,  the  miucloa 
were  ordinarily  weak,  and  in  a  vtrnditlon  of  atrophy;  the 
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tompcrnture  and  aseimilativo  power  of  Uio  affected  port* 
were  deprutiood ;  ant]  Uio  pnrul^iti*  wm  nttciidod  vritli  r 
titniL-tUTH)  inodlfifatiouof  tliecerebrni  ciuhfltaace,  which  iiroae 
cit1i«r  (^raduallf,  witli  an  atheromstotu  deterioration  of  Uto 
arterial  mcinbniiue,  or  euddunlv,  in  cues  where  olMtriictJon* 
Itad  occurred  in  tJio  nrterieft. 

3,  In  coBee  in  wliicli  an  ajmptectic  pandjsiB  had  at- 
tacked men  who  were  uut  fur  advaiicud  in  vcars,  and  had 
always  poaacwpd  good  health,  tlie  panily«iA  being  coTiipleto, 
no  difference  wiw  percavod  at  regarda  irritability  I»etween 
the  paralyzed  and  healthy  mnsctee. 

lu  opposition  to  tho  jweitiou  of  Ilall,  Uncbonno  c-laimod 
tliAt  in  cerebral  paralyses  the  elccttu-nimictilAr  contractility 
and  cenfilbility  of  the  paralyzed  miiseles  remained  perfectl/ 
normal,  exhibiting  no  variations  more  important  than  are 
fre<]ucntly  found  liotwevn  the  comMpondin^;  niii»ck's  of  tlio 
two  fiidefl  of  the  body  when  in  a  normal  coiiditiMii.  I  can, 
on  the  whole,  assent  to  tins  propoeitioti  of  Dtichenne,  tm  &r, 
that  ill,  M  it  affocte  cases  that  have  rcoetitty  oecum-d,  and 
thoee  paralyms  which,  iw  Ihi-ir  cffwtH  show,  prot'Ci'*!  from 
the  Bubstaiioe  of  the  brain  itself.  The  apparently  riolent 
lOOTcuientfl,  which  in  jntrticular  caeci;  follow  upon  etoctrie 
excitement,  ikre,  for  the  mmt  part,  reflex  tnovcuiuntis  whiclt 
not  only  ocf^or  in  experiments  conducte<l  like  ManJiall 
Hall'e,  tint  aliiu  when  we  direct  npoi^  llie  mitecle  under 
examination  a  sudden,  intense  current.  The^io  nioretneots, 
howoror,  are  not  perceived  when  we  gradiially  incroaM  tbo 
force  of  a  current  which  in  the  outset  was  gentle  and 
itoadj. 

Cask  7. — Mrs.  11 ,  nineteen  and  a  half  years  old,  pro- 

rlouily  heallliy,  ttavin<^  been  married  three  yean,  wm  >ud> 
denly  attacked,  in  con^t^^ucnoe  nf  n  cliuiige  of  reflidenoev 
dght  weeks  after  her  woond  confinement,  with  a  fit  uf  apo- 
plexy, and  sank  into  unronsciousne^  AdvT  remainiug 
throo  dayH  in  this  oonditiim,  elie  was  found  parnlyzeil  in  tier 
loft  arm  and  left  l(^ ;  hor  itpceeh  wait  difficult ;  the  saliva 
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floww!  from  lier  moutli,  wliicli  ww  «lniwn  to  the  left,  uu! 
slid  could  not  see  with  thn  left  eje.  In  fobraiin'  of  tlio 
following  yenr,  slie  he^an  to  raise  tbo  arm  at  tlio  i>li(>tililcr, 
tad  to  iiiiikv  llie  Unit  utt«i)ii>tfl  to  walk. 

On  my  first  visit,  April  11,  1857,  eh«  could,  by  dragging 
lier  leg,  go  up  mid  down  th«  room  ;  the  ann  n-ns  aomcwhnt 
cmat-ialed,  mid  it«  tenipernlaro  lowered ;  etie  couI<i  ra.be  the 
npju'r  part  to  an  angle  of  Tfi  (lcgroci>,  but  hIiv  euiiIJ  not 
fttroldt  out  Iicr  huid,  tbe  ftogers  of  which  vnire  vonvubiivcly 
closed ;  the  facnlty  of  \n!i.ion  had  rftuniocl,  yet  the  tracea  of 
&cial  panilyiii«  wviv  »till  %'ery  apparvnt.  In  other  rwpoct£, 
tlio  patient  pre»cnte«l  (probably  in  conACquenoe  of  tlie  long 
continiuince  of  an  antiphlogistic  treatment,  and  of  too  low  a 
diet)  all  the  symptoms  uf  iiiii>ovcniJicd  bluod :  a  sinaU  puls«, 
pale  bee,  attacks  of  dizziness,  vomiting  of  food,  etc.  Tlio 
clwtro-mui^-ular  contractility  and  flcnsibility  of  all  the  par- 
alyzed muscles,  even  tlio  cxtCDM>ra  of  tbo  fingore,  remained 
unimpaired. 

C.\«B  8. — LonisA  Kitzerom,  a  healthy  child  np  to  her  fifth 
year,  after  having  for  MTcrel  wcclu  showed  ftigiu  of  6omo 
oxtraordioary  du^turbance  of  her  system,  such  aa  crying  and 
screaming,  unstoiuly  movements  of  the  arms  and  legs,  con- 
Tuleive  movements  of  tbo  toiiguo,  etc.,  wut  8«i7.ed,  on 
Now-Yoor'ii  morning,  ISii},  after  a  niglit  disturbed  by  fever 
and  dreamii,  with  a  paralysis  of  the  right  side,  affecting  not 
only  the  right  arm  and  leg,  bat  oven  the  right  X.  facialiA, 
Upon  tlio  repeated  employment  of  leeches,  euppin^glMsea, 
and  other  nnliphlogiatio  agonta,  the  child  l>ccame  more 
quiet,  and  the  fucial  paralysis  pa«sod  away ;  but  the  signs  of 
agencmlly  ditttarbod  oonditioD  otill  lAHte«l,  and  it  ww  half 
a  year  before  eho  mode  the  fii^t  attempts  to  walk  or  could 
OM  ber  arm  a  little.  When  I  tirst  saw  the  patient,  Fehniary 
16, 1957,  eight  yoant  after  tlie  attack,  «ho  wa«  atiks  ilioiigb 
with  much  effort,  to  walk  considerahh-  distances;  she  used 
tlie  right  itnn  comparatively  little,  although,  even  witliuut 
aid,  eliv  could  perform  will)  it  nil  the  ordinary  moremetits. 
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Not  tho  slightot  diflivence  wan  i»c-rcoptible  betwc«o  tlic 
riglit  uid  IvlV  udcs  of  tho  fuou ;  bul  tlio  right  M-ni  atttl  tlie 
rii^lit  leg  were  &hort«neJ  one  inch,  and  the  right  foot  Rl>oiit 
a  quartvr  of  aa  inch.  Tlie  Iwnee  of  the  afiected  partu  Uud 
nut  etiffcrcd  in  tlieir  tmii«voree  mciuunnncnt,  nor,  though 
partic'uhir  inojtcles  were  hnt  little  dcvelojieU,  wan  tliore  nny 
iitro]>bj  of  the  parts  aOected.  Tlie  paroljiwd  extremitieti 
wort!  u  hiateh  red,  und  felt  c-uld  to  tho  touch,  but  in  tho  oloo- 
trie  oiindition  of  tlieir  inui^Ictt  tliey  allowed  no  variation. 
Tho  mental  facultieB  of  the  patient  had  not  sutfored  in  anj 
raap«ct. 

On  the  other  hand,  in  casetic^oerehral  pnnilyikiaof  longer 
duration,  Ducbenno'e  proposition  is  tuibjcct  to  maiiv  exoep- 
tiotu.  Thn;)  ocrchral  paralyM»  iKiinotiniiw  occur  which  aro 
peculiarly  charotiteriKed  by  the  sudden  and  gTx.>at  changga 
in  the  electric  reaction  of  tlie  parts  affected ;  a  reaction,  in 
th«  outMtt,  abnonnally  titroug,  will  sink  rapidly  below  tho 
normal  def^ree,  or  one  which  began  feebly  will  (|uickly  riae 
above  the  level.  Oasea  of  this  kind  are  owing,  for  tlie  moat 
part,  to  intumcevoncoH  in  the  oorebruin,  which  causo  a  pa- 
thological irritation  of  particular  norvoa.  Benotlikt '  pub- 
lishes the  following  case,  which  ia  appropriate  here,  and  is 
of  int«roet,  on  account  of  tho  uiinexod  report  of  n  duseeo- 
tion: 

"  Joaefa  Mllller,  a  woman  of  Uie  laboring  claaa,  ag^.i 
forty  years,  having  been  operated  upon  in  Aogtut,  1S63, 
for  n  cancer  of  the  hroa«t,  experioioed  in  December,  when 
oonvaleeoent,  a  pain  in  tlie  head,  cratupe  of  the  right  lower 
oxtrunutios  treuiblings  of  both  the  up[>or  onee,  strabUinus, 
fVoqnent  diuinoM,  and  vomiting,  on  wlitvh  aoconnt  aho  was 
removed,  at  tlie  end  of  tho  year  1864,  to  the  oUnic  of 
Oppokcr. 

*'  Tlie  imtiont  ootnpluued  continually  of  pain  in  tlieoooi- 
put ;  her  mental  powers,  with  tJio  exception  of  her  memory 
for  roount  evviita,  had  not  Hufrered ;  her  speech  was  slow  and 
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difficult,  but  ber  fncully  of  ri»ion  wns  unimp4LEro().  S)io 
iLod  cTfiUips  in  tlio  feet  dailv,  oontinuotL4  bnt  itlight  trotn- 
blinge  of  tholiiind ;  th«  u.-tion  of  her  right  leg  was  ronBtriiine'l : 
thfi  oxtenMon  of  the  knM>-joitit  only  jiartiiilly  poutblv;  th« 
movement  of  the  ankle  and  the  toce  impotfeible;  piiAsiveiiinvo- 
meats  difficult;  tlio  k-ft  extrvii)ttiti«  wcru  not  uffocted.  Tlio 
pATftlytlc  Kyiuplonu  undcrtrent  frequent  chuif^ ;  vometimo* 
one, .sometimes  uiother  ophthalmic  muscle  loat  lia  power; 
•ometimce  the  tongtic  wu«  timiod  to  the  left ;  at  timoe,  elE{;ht 
namlmoM  f^Hdctl  alon^;  the  facial  norre;  usimtUr  nlieniation 
of  paralysis  and  numhncBfl,  with  normal  motory  power,  af- 
fected the  oijgansufepcvcli  and  do^rhititioii.und  the  ri^ht  upper 
and  lower vxtrciuitii!*.  On  the  lilli  of  Fetiruarv, amblyopia 
appeared ;  aAcr  that,  in  eoQ»C()aonce  of  the  increasinff  fVe- 
(jnency  and  violence  of  the  paroxysmB  of  tremor,  the  patient 
loit  conHcioutneu ;  and  on  tlie  fi9t)t  of  februar}',  dyHcnt\-ry, 
wliich  then  prevailed,  put  an  end  to  her  sofieringH. 

An  electric  examination  by  m««ns  of  the  induced  cur- 
rent, fnvjuently  applied  to  the  muMleti  of  tlte  i>nmlyzed 
extremitice,  showed  that  cither  the  eloctro-muscalar  cod- 
traclility  wae  nnliiced  and  roM)  quickly  above  the  normal 
tieight,  and,  on  continued  faradization,  soon  fell  again,  or 
that  it  was  normal  and  quicklv  (twice  in  abont  ten  minutes) 
fell. 

On  diweotion,  a  cnncerons  tumor,  tlie  size  of  a  walnnt, 
was  found  in  the  left  hcmisphcro ;  tlte  left  corpus  etriatnm 
and  optic  thalamus  wore  eongeeted  altghlly,  and  tlic  rifjht 
portion  of  the  pnns  varolii  and  t)i«  right  lobe  of  the  corebol- 
lum  were  in  a  condition  of  atrophy. 

In  [wralyMsof  lonf^iitnmlingof  the  kind  in  qnntion,  ana- 
tomical changm  in  tlio  connective  tissue  and  in  the  nerves  and 
central  parts  frec|n«stly  occur,  which  abo  disturb  the  results 
of  an  elct-tric  examination.  ThuN,  for  example,  in  old  niwo  of 
apoplexy  a  dcftlnictton  of  tl>e  connective  tiesue  of  the  paral- 
yzod  parte  is  jirtKlnced,  in  oooiMiqncnoo  of  which  the  rosist- 
ance  to  tlio  paMii^e  of  tlic  elvctno  currcot  it  much  diiuiuEah- 
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cd ;  it  U,  therefore,  necoeeary  to  direct  a  rolatively  Etroiiger 
curreot  ui^>uii  tliu  nniBcIc  of  tliv  |>iiraIyKi.>(i  lliitn  upoo  the  cor- 
rMpondiiig  one  of  titc  uii])iira)yzcd  *i(le;  llii>  funiifr,  coiiso- 
i|ueiit],v,  will  coiitrucl  witli  correepondingljr  greali-r  L-tiorgj- 
tJmii  the  l»ltcr,  nnd  tliCM!ii»ntioii  which  acconipniiit.<o  tho  con- 
tnctioii  will  bo  felt  with  the  uioro  ucuteDi-ed.  On  the  oLliur 
hand,  a  thick,  hard  v]>idcniiiB,  ur  hii  iiicn-aao  in  tho  quantity 
of  the  connective  ttiwuc,  ariitinf!  fn>ni  exiidJttion,  iuhv  cuitiiidor- 
ably  nugtiiont  tlic  rcMStjLR<;o.  Of  tliin  cliuracter  ta  tlie  cilw  of 
a  gardener,  who,  having  bad  tue  leg  puralyxed  by  a  fit  of 
apopk'xy,  cuui^od  it  to  bo  Kcourgod  with  niyttloit  one  or  two 
hount  daily,  during  a  period  of  two  yeara,  the  rcoult  of  wbicll 
vrm  thnt,  in  addition  to  Hie  induration  of  the  epidcrmia,  ati 
increase  iu  the  tbicknwA  of  the  cuiincclivc  tiMuw  oocurrod  to 
the  cxteut  of  at  ltia«t  half  an  inch.  In  lliirf  iiiKlanoe  the  con- 
tinued action  of  ft  strong  current  was  necessary,  in  order 
to  call  forth  in  the  muscles  of  tliu  piiralyzod  nido  as  cnor- 
gvtic  contractiotiH  a«  a  current  of  iiiodcmtc  forcu  pnktiiocd 
in  those  of  the  healthy  nide.  In  other  cased  au  anii«- 
tliesia  of  the  skin  or  musolee  of  thu  paralyzed  tide  af- 
foctd  the  cortftinty  of  the  nwultit.  Klill  another  itoiiit  of 
ccMuidttDition  i«  tho  oi^nic  diatigoa  which  in  paralynM  of 
long  oontinuanoe  are  effected  in  tlie  nervco  tlieuiaelves,  ia 
both  their  peripherio  and  central  difttribiition.  Lustly, 
mention  should  be  mado  of  tho  doiitmotion  of  the  norrouA 
fibriM  ill  tiie  oontral  organs,  a  &ct  which  Turck '  first  ob> 
served.  In  casee  where  poraly^is  bad  bwin  eomiitioned  by 
old  ai*oplcctic  attack*,  bo  fonnd  i»  tlio  corresponding  apiiiiil 
uerroa  of  the  opi>o«ile  ntdc  a  docrvase,  and,  iu  partK,  an 
entire  disappearanoc^  of  the  prituitivo  flbrtw,  tbvir  pUcee 
being  En]ipliud  by  granulated  hik)  elcuicutar^i'  eiilU.  Ualf 
a  year  after  tlie  paralytic  iilUck,  iJto  granulated  cotlc 
were  only  rifiible  hen  and  there ;  at  a  later  stage  tliey 
appearod  uii>et;ially  numcrotu  above  tliu  origin  of  (lie  ner- 
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Toufi  plexnfl  for  the  upper  and  lower  extremities;  nt  luat 
tli«j  extended  witli  the  epiual  marrow  in  still  incroasing 
nambem. 

Ca«k  0. — lliuUnie  Ueyer,  A  etrong,  baulthj  woman,  in 
fiirlicr  life,  now  furly-unu  yvAn*  old,  iniirrivd  foitrtuvn  yciir*, 
but  cliiMIcn^,  ceiised  to  nien»truAt«  when  fdie  had  onlj  rc^aclied 
liCT  tliirty-Bixtb  year,  and  from  that  timo  had  cMniplainixl 
uf  ho*da«he  uid  vorti<;o.  On  tbu  SUt  of  Decntubor,  ISQT, 
Bhfl  was  aclxed  with  a  tit  of  apoi>loxy,  1>^  which  the  left  half 
wf  Ilio  body  was  completely  paralyzed.  Iji  the  couree  nf 
tiuu;  the  facial  parolyNK  diMtppuarcd,  but  on  tliu  20tb  uf  Do- 
ooinber,  1S59,  wlion  I  mw  tha  patient  for  tliu  tir»t  time,  tlio 
poralyus  of  the  left  extremities  remained  onchanged.  Tbu 
patient  had,  bwidoe,  a  contraction  of  tiio  upper  part  of  the 
left  arm  and  of  the  left  Iiand,  and  ox)N.Tiunc«d  pains  in  theM 
parte  whenever  alie  attempted  to  move  tlieni  or  iitrnigliten 
them  out.  Th«  left  Mm.  deltoideujs,  quadriceps  femori«,  and 
g1utffi>i  wero  oniaciaiod ;  thu  j^luttoi  wore  oxccwively  relaxed 
and  sJirunkeu,  aa  wait  aW,  though  in  loM  degree,  tlie  M. 
qnadriccpfl  temoria,  wbilo  the  U.  deltoideus,  notwith^tanuing 
it«  emm-iatioit,  foil  tolerably  Ann.  TIiu  eenMbility  of  tlw 
skin  to  tlic  touch  siccmed  unimjiaired.  In  tlieir  electric  cx>n> 
dition  the  paralyxvl  nnieclve  constantly  exhibited  n  great 
diversity  ;  the  left  M.  dcltoidotw  reacted  more  promptly  than 
that  of  the  healthy  side;  the  extensors  of  the  left  arm  and 
lumd  displayed,  notwitliataiuling  their  contraction,  a  normal 
elovtrir  conditiou.  The  reflex  irritability  of  thu  log,  wjic- 
dally  when  the  motor  points  of  the  3kt.  va.-<tuA  intemia 
imd  rectus  were  tonehed  by  nioii>lcned  conductor^  was  to  a 
certain  dof^rvo  Increased,  no  that  the  leg  wa«  imnii'diatuly 
thrown  up.  A&  for  the  reiit,  the  mu.'icli.ii  (hat  liavo  liven 
tianiod,  and  in  particular  the  ^latsi,  corresponding  to  their 
(k^rcQ  of  relaxation,  reacU-*]  very  lia<lly,  while  thu  moHcles 
of  the  lower  jiart  of  tlie  thigh  and  thiMo  of  the  fixii  vhrtwcd 
n  normal  electric  condition.  The  elcctm-niUAonlar  sensi- 
bility in  nil  the  paralyzed  miuoles  of  thu  leg  wa«  loweved. 


CJins  OF  rraiKtiRjit  rARAtmi. 

Tli«  iMktittitt  h«d  an  old  look,  und  Iior  uienUl  facultice  bad 
suffered  onder  tho  depreafiion  of  a  settled  moluidiolv. 


In  ccrobn]  ptralysefi  proco4^iii^  fn>ni  oDior  CUUM  than 
tliofle  alrendy^  named,  t^e  mnaf^utar  irritability  of  the  ])ani- 
lyzed  muscles  is  aUo  pcncrall  v  normal.  Tbna  Brierre  dc  Bois- 
inottt,'  in  a  cilm;  of  {general  |>»r)ilyHi«  arising  from  moiiul  dis- 
turtNinco,  found  the  muAoiUni*  irritnbilitj  miin))>itirvd.  In 
oorroboratinn  of  this  result  mav  be  adduced  the  v»9t»  of 
tlirM  men  suffering  from  progrcfliuva  paralysis  of  llie  insane, 
wlioiM,  in  oompniiy  with  I>r.  Letibundier,  I  rxwniticd,  July 
18, 16S3,  in  the  department  for  tlie  inftanc  of  tlie  woritlioiuw. 

Casb  10,— Lary,  an  able-bodied  man,  forty-eight  yoars 
old,  hiul  a  heavy,  irre^lar  pnit,  an  unintelligible,  lisping  mode 
of  speech,  a  partial  paralyHia  of  the  right  arm,  a  contraction 
of  tlie  hand,  the  third  and  fourth  finger,  atrophy  of  the  right 
forearm,  and  vm  imbecile  in  mind. 

^Cask  H. — Broth,  tliirty  yeani  old,  formerly  A  clerk,  suf- 
fered under  an  incipient  attack  of  dementia  paralytica.  1 1  in 
power  of  eiMxreb  vrua  tttill  good,  but  hii;  gait  wit»  unxeltled, 
his  HiOTcmeiits  uncertain,  though  he  ooiild  hold  out  bin  hand 
without  ita  trembling  iiincli.  IIir  body  was  very  much  etna* 
ciated,  bta  skin  shrunken. 

Case  IS. — Braunschweig,  about  thirty  ycare  old,  suffered 
under  a  more  advanced  stage  of  dementia  iMndytioa.  lIEs 
speech  waa  broken  and  unintelligible,  bis  movements  awk- 
ward, with  trembling  of  ibo  arm  when  extended  ;  digMtion 
good ;  mnseuUr  do^-elopment  TigoroBH. 

In  all  three  cases  the  clectro-musonlar  eontroelility  <if 
the  muscles  of  tlio  face,  tmtik,  and  extrcmiltes  was  perfectly 
normal ;  with  Hrotb,  who  was  cinndated,  and  whow  «kin 
wa«  loose,  tin  contnctiona  proceeded  with  uiore  precii^ion 

*  llkffL  CalMMtkonfm  •wsdiledMwr  Artio  iIt  atlKnudiwu  UtwunR 
mtiubt  dtt  loMlMrtca  tialnatediM.  ImmL  Med.  Ph;!.  I  BAD;  tVlmlih't 
JaMMwr,  Ihud  U.,  p.  110. 


m^ 


IHFFKBSiniAL  DIAIHKWIII. 


901 


tnd  enorf^  t)um  vitli  BntiinM-Jiwcif;.     Id  conuqnenoe  of 
tlie  tarpMily  and  weak  intcUig<>nr!«  nf  the  pntivnt*,  the  de- 
groc  of  «l«;tro-miiK;uliir  iwrsil-i''*-  '-■•tM  not  be  d«torminc(l. 
We  iJiiiU  refer  to  the  dwtiiiL  _-  iteculinritiee  nf  whitt 

are  cAlled  the  eeMQtial  (spinal)  nii<l  the  i^erebnd  puraljnsos  of 
children,  in  the  woond  part  of  tliia  aection. 


The  indnction  ourrent  ehould  he  resorted  to.  m  the  only 
Eoro  and  itlMoliitvly  dcoiiiivo  diiij;n<'»lic  ii{;;ent,  in  tlt(«<e  r^ 
oeot  CM»,  in  wlkicb  tho  qiiefition  prcucntfl  Itself,  whether 
a  panljreia  attende<l  with  cerebral  symptoms  (for  cxnniplc.  a 
piu«ly««  of  the  N.  fiicialiic)  owes  ftx  origin  to  a  patbolt-^f^at 
proceM  in  the  iiihittaiicv  of  tlio  brain  itself,  or  is  to  be  as- 
cribed to  an  injury  affe<Tling  the  nerve  in  itd  coiirec  along 
the  l)«ae  of  the  ekiill  throu^^h  the  eanalid  fallopii,  or  beyond 
tbo  for.  etyloniiuttHdeniii.  Thi«  currout  should  aUo  be  em- 
pluycd  in  thotw  eases  in  which  we  are  In  doubt  whothor  a 
paralytua,  afoompanied  with  riolent  cerebral  action,  is  eon- 
nectod,  on  tho  ono  hand,  wttli  an  intomvoningcal  apoplexy, 
or  a  tumor  at  the  tmse  of  tho  brain,  or,  on  the  other  band, 
with  an  i-xtravasaliuu  or  m>i\oi)ing  prooLtu  [ii  tbo  6uh«ttanoe 
of  Iho  brain.  If  the  aj-niptoni*  manifested  arc  of  peripheric 
ori^ii,  then  the  eloctm-niu^-ular  contractility,  aA  we  nhall 
see,  when  wo  vmm  tu  jK-ripht-ric  paralyse,  W-gin<i  to  dimin- 
ixli  with  tlio  sooond  week,  and,  as  tlie  paralysis  becomes  com- 
plcl<'.  ill,  in  the  aecond  or  thin!  week,  wholly  extinct,  white 
in  jinmlysee  of  a  oenlral  origin  ihiK  contractile  power  ia 
fonnd  to  continue  nnimpairod,  Ziemisen '  has  piibliKhod 
several  intervittliiie  cases  boartnf;  upon  thU  dintinrtion;  tho 

I  fint  of  thiiBC,  tho  diagnoeia  of  which  was  oontinne<l  hy  a  di^ 
ctton,  wo  idtall  huro  present  in  an  abridged  form : 
Wilhelni  Diwt.a  wc«ror,  thirtjr-three  yeara  old,  formerly 

^tuiifiinnly  healthy  and  Tigorons,  frequently  suffered  iu  tlie 

<  t'tbc*  LMii— ng  nm  0«likiiiicTvai  durdi  JUhrtlooca  sa  dtr  Bub  cerabr. 
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course  of  his  twentieth  year  with  an  inflammation  of  tbeeyee. 
In  the  preceding  year  he  had  l)een  attacked  with  an  intermit- 
tent fever,  which  lasted  six  weeks.  A  short  time  after,  a 
syphilitic  nicer  broke  out  on  the  prepuce,  which,  having 
been  only  locally  treated,  left  quite  a  large  Bcar.  Iutnme»- 
cences  of  the  inguinal  glands  followed ;  three  montlis  later 
nodea  and  red  spota  appeared  on  the  head,  especially  the 
forehead ;  and,  finally,  condylomata  around  the  anus. 

At  the  end  of  another  three  months  the  patient  was 
suddenly  attacked  with  diplopia,  to  which  ptosis  of  tbe  left 
upper  eyelid  was  added.  After  still  another  period  of 
three  months,  acute  pains  in  the  head,  and  singing  in  the 
cars,  came  on,  followed  by  distortion  of  the  face,  par- 
ticularly of  the  mouth,  to  the  left,  difficulty  of  speech,  and 
lastly,  paralysis  of  the  muscles  of  deglutition,  which  made 
it  impossible  to  swallow  fluids  in  any  quantity.  Ailer  the  . 
paralysis  of  one  side  of  his  face,  Diest  complained  of  head- 
ache. At  last,  soon  after  his  admittance  into  the  hospital, 
August  10, 1856,  a  remarkable  falling  off  of  his  strength  be- 
came apparent ;  his  step  was  heavy  and  nncertain,  rendering 
change  of  place  without  support  impossible.  His  mental 
power  exhibited  no  signs  of  yielding. 

A  closer  examination  showed  a  complete  paralysis  of  Nn. 
facialis  dexter,  oculomotorius  sinister,  trochlearis  dexter,  and 
both  abducentes ;  an  incomplete  paralysis  of  the  Nn.  facialis 
sinister  and  oculomotorius  dexter ;  also  an  imperfect  paral- 
ysis in  most  of  the  extensors,  and  all  the  flexors  of  the  hand. 
An  examination,  by  means  of  the  faradic  current,  constantly 
showed  the  electro-muscular  contractility  of  the  completely 
paralyzed  muscles  extinct,  that  of  those  completely  paralyzed 
considerably  reduced.  The  electro-cutaneous  sensibility  wag 
normal  on  both  sides.  In  this  case,  supported  by  his  gener- 
ralization  of  the  symptoms,  and  by  the  electric  condition  of 
the  paralyzed  muscles,  Zierassen  felt  qualified  to  infer  with 
safety  the  central  origin  of  tbe  paralytic  effects,  and  to  as- 
sume  a  paralysis — one  probably  of  syphilitic  origin — the 
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first  force  of  which  was  spent  upon  the  norves  distributed 
within  the  cranial  cavity,  depriving  them  in  some  places 
partially,  and  in  a  few  wholly,  of  their  conducting  power. 
The  dissection,  which  took  place  twenty  hours  after  death — 
occurring  August  18th,  with  symptoms  of  pulmonary  tuber- 
cles— fully  confirmed  this  diagnosis.  Not  only  were  tubercles 
and  cavities  fonnd  iu  the  lungs,  but  the  brain,  which  was  in 
other  respects  healthy,  showed  traces  of  a  chronic  inflamma- 
tion of  the  pia  mater,  with  efinsion  of  serrnn  and  the  forma- 
tion of  connective  tiesne,  through  the  slirinking  of  which 
the  nerves  were  knotted  together.  The  aflected  nerv^ 
themselves  showed  a  degeneration  of  their  peripheric  parts 
corresponding  to  the  intensity  of  the  pressure,  and  the 
muscles,  as  they  consecutively  lost  their  functional  capacity, 
had  been  changed  to  fat.  In  the  short  central  portion  of 
the  affected  nerves,  regreesive  metamorphosis,  characterized 
by  an  enormous  accumulation  of  concreted  fatty  granules, 
was  discovered. 


"With  cerebral  paralyses  must  be  associated  the  hysterical 
paralyses,  inasmuch  as  in  the  majority  of  cases  their  imme- 
diate cause  is  a  morbidly  obstructed  action  of  the  will, 
though  the  spinal  marrow  and  the  sympathetic  and  periph- 
eric nervous  system  are  not  without  effect  in  producing 
them.  That  these  paralyses  are  not  groimded  in  a  more 
radical  disease  of  the  parts  named,  is  proved :  first,  by  the 
remarkable  alternation  which  frequently  occurs  between 
paralyses  and  the  power  of  motion ;  secondly,  by  the  efiect 
of  mental  emotions  upon  them,  since  unexpected  joy,  fright, 
an  impending  peril,  will  often  temporarily  or  permanently 
remove  them ;  thirdly,  by  the  absence  of  any  considerable 
disturbance  of  the  assimilative  function  of  muscles  that  have 
been  paralyzed  by  them  for  many  years.  The  sexual  func- 
tions, in  the  widest  extension  of  the  term,  exercise  the  most 
important  influence  upon  the  development  of  hysteria  in 
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gonprni,  and,  in  pardcatar,  of  bjBtorical  panlj^aia,  for  wliich 
reafioQ  it  U  of  iiio«t  frtKiuont  iioL'HiTftirr  witli  tlio  f«miilc  )u.'X, 
luul  durtiij>  tlic  pcri'Hl  of  pnbertv ;  nnd  vrc  nuut  probably 
link  for  ite  tuiuiie  in  tbe  reaction  of  tlie  excited  condition  of 
t]io  HcnMtiro  iibns  of  tlio  ecxuul  oi^codb  upon  the  neutral 
orgai).  The  chnnictorinttc  Mf^ix*,  of  jiiinily^ifi  of  this  bind 
are:  1.  Tlw  coincidence  of  the  wrtiial  pnnilyi<Lt  with  aiuLtr- 
t]i»la  of  the  skin,  mui^cIeTi,  and  bones ;  2.  Tlie  frequent  tnui- 
aition,  m  the  case  proci'«d»,  from  anA<t«th<wia  to  hypcnwtho- 
ftia,  and  from  a  h'Vf  to  a  bi^li  decree  of  motor  irrituhililjr ; 
3.  Tlio  Initignifieanoe  of  the  operating  cauAe  compared  witli 
tlie  flrc<jnontly  E«riuns  nature  of  tlio  eflifts. 

Except  in  c»*v»  in  wliieli  tlie  hysterical  w  united  wiUi 
peripheric  pnral  vtii»,  the  eleotro-miisoular  contrnclility  of  iho 
iniiiiclei<,  wltoBO  niotion«  are  not  under  the  command  of 
will,  U  perfeot]j  preiwr^'cd,  although  tlicir  sensibility  is  Ic 
ene<l,  or  entirely  gone. 

Omb  13. — MiBS  Von  S ,  twenty-six  yean  old,  had 

repeatedly  suffered  from  paridyufi  of  one  or  the  other  urm  or 
Ipj;,  which  wiw  generally  quickly  romorcd  by  tJie  applicaU<»n 
of  the  induced  current.  In  September,  1866,  alie  wu  twJzod 
with  a  puraIy«U  of  both  leg*,  imd  at  the  same  time  with  a 
diBagrocAhlo  KcnMtion  of  ewimniin^  in  both  fyus  uffecta 
which  on  this  occasion  were  M  Hevero  that  tlic  patient,  nn 
my  first  visit,  Novemltcr  28, 1860,  oonhl  not  rise  fmni  her 
couch  or  lift  tier  It^.  \V1ii-ii  lyiu^  on  her  back,  she  ooald 
not  tiioro  vitlier  leg,  more  particularly  tlie  left,  froia  it 
position  on  the  Iwd.  Ttio  movvmoats  of  the  left  ankle  Mic 
toea  wore  limited;  the  outer  vide  of  Uio  »pi>er  purt  of  .tlie 
loft  thi;rli  WHS  iniionsible  to  the  touch,  or  when  pricked 
with  a  pin.  The  electro-muscular  contractility  of  all  tlio 
nmsclva  of  both  lep*,  when  Hubjcctud  to  a  direct  or  indirect 
irritntiou,  pirfiictly  nomiid,  but  the  iwiiMibility  of  the  ikli 
over  the  left  &f.  viistus  exicrnus,  and  that  of  the  ninscJe  it»4 
sell,  »o  enlirL-ly  extinct,  that  tlie  addition  of  a  moist  and  dry 
oonductor  (tlto  Uttor  tJie  wirvbnuli)  to  a  current  of  maximt 
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foroo,  applied  one  minnte,  wm  not  felt.  Ilowever,  the  pa- 
tient, aher  the  induction  apparatus  had  l>Oi>ti  appliiN]  tvii 
tiuiee,  ooutd  wnllc  k  few  «U'pB  in  bcr  rt>oiii,  and  nutwilh^taiiiling 
tlie  coiitiiiuonco  of  llio  swimming  M)n«ntJou,  aho  «i>uld  Maud 
when  lier  eye^  were  i'l<wcd,  without  the  loaat  wavering.  The 
atucetheeia  j>a£(it.-d  away  very  aIowIjt;  it«  domain  wius  eoii- 
ttnocl  wilhiu  narrower  and  narrower  limits  fmtn  abovo  down- 
ward ;  hut  it  H'ftA  not  entirely  removed  till  after  seventy  ait- 
tiDge.  Ab  the  Bwiaimiiig  iwnsatioa  etill  oonliuuvd  in  hath 
eyea,  particularly  in  the  left,  and  for  tJio  niunt  part  occa- 
sioned llie  patient's  uncertainty  of  step,  and  or  bIio  was  fa- 
tigncd  by  a  few  minutes'  walkiug,  the  use  of  t3ie  ordinary 
hath  vraa  rocommcndod. 

A»  rwpvcta  the  progno^  of  h,^-»t«rtcal  paralyse:),  with 
R  view  to  curative  procceee^  in  general,  and  to  tiie  use,  in 
parttcuUr,  of  farBdixutton,  no  ftxed  data,  as  th«  extooaive 
practice  uf  Duchennu  fthon-s,  can  bo  given ;  for  tnany  p«rAl- 
yaot,  and  thoae  apparently  of  the  moAt  severe  character,  diii- 
appear  with  astouiiUiiug  quickuoM  under  the  iufiuenco  of 
oleclricity,  while  others,  (Vc«iuently  seeming  to  h«  very  light 
ca^CH,  defy  tliis  aA  welt  as  everi'  otlier  remedial  agenU  It  U 
the  paraph-pic  fonn  of  liyBtcrica!  poralyeiB,  in  which  elec- 
tricity ban  khown  the  Icwst  favorable  rcdulla.  But,  in  gonund 
terms,  half  the  cases  of  hysterical  par»Iyl^is  which  were  sub- 
mitted to  Duobonne — «nd  tboy  were  fur  tb«  niotit  pari  cases 
in  which  the  mo«t  direrao  moans  «f  care  hwl  been  in  vain 
cmpluyod — were  succMsfully  treated  by  him  through  the  aid 
of  electricity. 

Wo  extract  from  DucbonnoV  work '  the  following  caw : 
'■  Mario  PU-ani,  furty-two  years  old,  perfectly  healthy  till 
her  thirty-eighth  year,  was  Boiicod,  in  oonaeqaentw  of  long- 
continuitl  anxiety  of  mind,  with  an  hysterical  attack,  which 
t>eg»a  witli  an  extension  and  HtUTcning  of  tlie  toes,  npou 
wliich  eonvuliiions,  loss  of  nonaciousneen,  and  finally  a  sleep, 
lasting  three  houn,  followed  ;  »lio  woke  from  her  &leep  feci- 
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ing  perfectly  well.     During  the  first  five  or  six  months  en- 
suing, eimilar  attacks  occurred  three  or  four  times  daily ; 
they  then  became  less  frequent,  and,  during  the  last  years, 
intervals  of  four  or  five  months  intervened.     About  a,  year 
and  a  half  preceding  the  examination  of  her  case,  she  whs 
affected  with  pains  in  the  loins,  itching,  difGcnlty  of  evacua- 
tion, and  paralysis  of  the  hladdcr.     Later,  her  arms  became 
heavy;  their  power  of  motion  was  enfeebled.    The  paralysis 
of  the  arms  lasted  from  five  to  six  months ;    was   more 
thorough  on  the  left  than  on  the  right  side,  and  on  the  left 
side  was  united  also  with  a  complete  aneesthesia.     Daring 
the  past  ten  months,  the  movement  of  the  arms  was  again 
unrestrained ;  during  the  last  five  months  the  paralysis  also 
of  the  legs  had  improved,  until,  without  any  known  inci- 
dental  cause,  two  months  prior  to  her  admission  into  the 
"  Charity  "  Hospital,  the  weakness  in  the  legs  again  sensibly 
increased.     The  last  hysterical  attack  had  occurred  foarteen 
days  before.     At  the  time  of  her  admission,  the  following 
s3'mptoms  were  manifested :  some  agitation  of  mind,  bnt 
witliout  pains  in  the  head;   weakness  of  sight  in  the  left 
eye ;  diminution  of  the  sensibility  of  the  left  conjunctiva, 
the  skin  of  the  left  half  of  the  face  and  the  left  hand ;  per- 
fect insensibility  of  the  left  half  of  the  body,  with  loss  of  the 
senses  of  smell  and  taste,  and  enfeebled  hearing  on  the  same 
side ;  antesthesia,  which,  apparently  aflfecting  only  the  skin, 
extended  exactly  to  the  middle-line ;  muscular  power  in  the 
left,  upper  extremity  somewhat  lessened ;  weakness  in  the 
left,  and  complete  paralysis  in  the  right  lower  extremities. 
The  patient  had  kept  lier  bed  for  five  months ;  the  applica- 
tion, twice  repeated,  of  the  actual  cautery,  and  fi^uent 
vesication,  bad  had  no  effect.     Duehenne  fiiradized  the  skin 
of  the  upper  and  lower  extremities  a  single  time,  and  after 
a  few  minutes  the  patient  was  able  to  walk  about  with  .ease. 
Ducbenne  bad  jnst  before  faradized  the  muscles,  whose 
elect ro-muscnlnr  contractility  was  perlectly  preserved,  hut 
without  producing  any  improvement.     On  the  next  day, 
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the  Bensibility  was,  in  almost  all  parts,  normal,  perhaps  a 
little  lowered  on  the  left  side;  the  power  of  motion  was 
anchecked,  and  five  days  after  the  patient  left  the  hospital 
cured." 

On  the  other  hand,  in  the  following  case,  the  treatment 
of  Duchenne  was  without  results,  though  in  the  end  the 
restoration  of  the  patient's  health  came  of  itself: 

A  young  girl,  in  conBequenee  of  a  fright,  had  been  par- 
alyzed, a  year  before,  in  the  lower  extremities,  and  at  the 
time  Iiad  been  treated  by  very  severe  remedial  agents,  in- 
cluding moxas.  Duchenne  found  the  electro-muscular  con- 
tractility of  the  paralyzed  muscles  perfectly  preserved ;  but 
the  sensibility  of  the  skin  and  muscles  was  lowered  so  much, 
that  the  liighest  degree  of  electric  excitement  did  not  pro- 
duce the  least  effect.  Duchenne  undertook  the  cure  of  this 
case  of  hysterical  paralysis  with  great  confidence,  and  con- 
ducted it  in  the  same  manner  as  the  preceding  case ;  but 
found  himself  compelled,  after  thirty  sittings,  which  were 
followed  by  no  result,  except,  at  the  most,  a  slight  improve- 
ment in  the  sensibility  of  the  skin,  to  give  up  his  efforts. 
Suddenly,  however,  after  the  electric  treatment  had  been 
for  some  time  discontinued,  nothing  in  the  mean  time  having 
been  attempted,  the  paralysis  disappeared,  and  the  patient 
was  perfectly  restored. 

Benedikt '  describes  the  following  case  of  hysterical  pa- 
ralysis, which  attacked  a  person  hysterically  disposed  on  oc- 
casion of  a  wound  received : 

"  P.  M.,  a  woman  of  the  laboring  class,  thirty  years  old, 
who  had  led  a  toilsome,  sorrowful  Kfe,  five  months  before 
the  examination  of  her  case,  was  struck  on  the  elbow  with 
a  piece  of  wood.  For  three  weeks  she  wa^  afflicted  with 
cramps,  but  experienced  no  pains ;  then  suddenly  her  whole 
arm,  including  the  shoulder,  was  paralyzed.  On  Jicr  appear- 
ance at  the  clinic  (May  4th),  the  patient,  who  was  much  de- 

'  Beobachtungen  tibcr  Hjitcrie.  ZeiCschrift  fur  pract.  □eUlcuDdc  Wien, 
1864. 
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biliuted,  experienced  aq  exceedingly  acute  eensatioa  of  ]Mitt 
in  tbc  6oan<]  arm  and  in  tbe  upper  part  uf  the  irooadnl  ono. 
In  the  upper  part  of  tliu  ann,  wLvii  tuaclicd,  the  jutUtiDt 
felt  uuljr  a  dull  ii«nsati(>n.  and  in  tlie  foreann  and  band  nouo 
at  all ;  nor  coold  any  een^tion  be  excited  l>y  paisiro  iiior»- 
muuta,  or  by  electric  oontractiune  in  ttte  elbow,  ciu^>iia,  and 
plialauf;v«l  bonea.    Tbv  ulcctru-iiiUMulor  oontractiUly  uf  the 
paralyzed  mtudea  va.4  full ;  nubjccted  to  tlie  spinal-acrra 
current,  tbc  motor  irritability  of  the  mcdianns  was  lowcrt^ 
tliBt  iif  the  nuiialis  and  ulnaria  about  uumial ;  tbe  tcnutuliCT 
of  tlie  nerve-tmnlu  wa*  increiuod;  tbe  band  exliibibsd  « 
passive  flexibility.     By  niean»  of  galrantxation,  eome  power 
of  motion  was  reetured  to  the  fingere  and  wHiit  in  six  wedn  ; 
aa,  however,  on  tlio  appllcatioo  of  tlie  spinal  iuunx>w,  plozai^  < 
aD<]  nerve  currents,  tlie  iicnsitive  and  motor  irrilability  la- 
crcaMx)   so  oonatantly  that  a  vigorons  ^IranSc  treAtinent  I 
becanto  impoaaJble;  bihI  as  tbo  farudiuitlon  of  the  skin  w«»j 
of  very  tran»lu>iy  service,  atiout  ibe  uiid^lla  of  Jam:  sal- 
vanization — tbe  patient  betnj;  under  the  influcnoo  of  r'  '  r-- 
fonn — was  performed.    Immediately  after  tlio  firal 
tliii  power  of  motion  in  the  Snfrcn  and  tb«  wririt  n . 
normal,  pronation  iind  supination  poattiblc.     Aflrr  v 
applinationa,  all  tbe  movements  were  nwtorol  br  tii> 
fiuvdization  in  a  fvw  sitting,  a  M.TieH  of  tb<' 

kIoh.    After  tlio  twentieth  application,  " 

moveoients  n-as  again  revived,  williont, 
to  fwl  clwtric  contr»etion«,  or  ai 
Kcnaibility  of  tJio  skin  of  the  Imii 
other  hand,  tlw  clcc(ro-tna<>ciilar  u> 
stderubic  decree,  reatorcd.     In 
interesting  otfcct  was  itiuiii( 
oipntion  of  tlio  vaKo-mutur 
forearm  where  cloctrial 
ular  tbc  pnwetw  of  ftmdl 

Wo  have  iu  this 
ical  paralyais;  lieDM 
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titeticd  flensibilit}',  cotTc»poQ<liiig  to  tbc  tuual  course  of 
hysterical  paralybee,  join«d  to  en  extinction  at  olvctro-nitut- 
culu*  contruciility  in  tbo  paraljrzed  mtisdea. 


n.    BPCCAL   PARALTaKS. 

Bt  spinal  paralyfM  w»  uiidcretand  eucli  fts  proceed  from 
tlie  spinal  iiinrrow,  lacli  tn  nru  n  n:i>u1t  cillior  of  nu  itijury 
<loiie  to  tbc  independent  motor  nj^ncy  of  t)»e  fpinftl  miir- 
row  or  to  iin  inti-rruption  of  its  conducting  power.  Paral- 
ysoB  of  tho  fin>t  k!>id  »r«  occiuionod  bv  fracturw  of  tJio 
Itonet  oonatitnting  tlie  Tertebra]  column,  acoompanied  willi 
injnry  to  tbo  spinal  uinrrow,  oIm  by  upoplexies  of  the  aptnat 
nuuTow,  bj*  inyi'lili»,  b}'  tubutjc  procenw,  etc  Parnl^tes 
of  tlio  Mcond  kind  are  occaaioncd  by  prewnre  arising;  trova 
Imdj  tuiuors,  cxo^tiiiww,  anenri^ni^  cancers,  tu1>crculou3  difi- 

I  nf  tlir  rrrtf)inU  bonw,  or  by  exiidiition^  nnd  vxtravana- 
iranc*  of  tho  Hpinul  marrow. 


A.    J'ii>'i''il»-  •    ilri/tiu/l    fi 


w 


Mftrro'f. 

t«  tlie  epinul  marrow 

oontnK-tilily  and  tetiti- 

linp,  of  counte,  to  tlie 

Dps  uf  luuscles    are 

Msuittvo   Dorvc*    (hat 

an  always  piirulyzcJ. 

I  of  tlie  injury,  which 
l^iniil  marrow  or  only 

II  the   lu'itor  or  F«ntii- 
tlifl  injurud  njxft  ]>am- 

or  in  diiTiTeot  degrees; 

tho  otbcr  ri'mains  active 

imclility  and  neiisibitity 

ly    with  tbo  injury;  on  the 
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oontnr)*,  soon  after  Uie  injury  we  find  tlioeo  mncclM  atill 
BDaceiitiblo  of  direct  or  iii<lin.-vt  clvctrlc  txcitcnumt,  which 
du  iiot  fnil  to  rvAVt  U)l  tlio  fuiirtb  or  fifth  diij,  lUid  nome- 
liiDOM  not  till  the  secont]  or  tliird  week.  The  pftral^'sU 
of  the  power  of  uctjve  motion,  which  in  Uie  out»ot  is 
limited  to  tbo  Hphero  of  t)ie  ncrvm  inmitKliiiti'l}'  aiTcctecl, 
extends  gmdually  to  others  not  directly  iniplicnted  in  tho 
iojai^ — withont,  however,  the  ntusclee  which  these  nvnrua 
supply  losing,  with  tlu-ir  fri-cdom  of  motion,  their  «loetro- 
niu«cular  ounlnictiltty  and  8cn^ibility. 

Aa  to  the  progiiodia  of  theee  paralyser,  it  ia  so  dependent 
upon  tlie  de^^e  to  which  tho  olcctro-muscular  ooatractility 
and  eoniiibilily  ure  dc])rL-«wd.  that  tJio  more  tiiou)  two  qiuli- 
tiw  have  Huftbrcd,  tlio  more  etuhbom  i»  tho  core ;  wtiilo, 
moreover,  m  rt^anls  individual  miBcles,  llioae  whoso  oon- 
travlility  is  Iciust  rcduL-cd  eutPcr  thu  lou^t  in  tboir  it^iinilativo 
{tower,  ami  upon  Application  of  electricity  rcg'""  fiHx'dom 
of  motion  in  n  short  time,  whereas  those  whose  clectn>- 
muscular  nontriK-tility  und  sensibility  are  impaired,  grow 
omaciuted,  and  do  not  for  a  Ion;;  time,  if  at  nil,  hovome  fit 
for  use.  If,  in  addition  to  the  entire  abuncoof  cloctro-muo- 
cnlar  oontraotility  und  sensibility,  complete  unsstlieeia  of  tlio 
ekiii  U  i>reMnt,  the  prognoi^iit  Boems  to  bo  positively  hopo- 
iM. 

Uankopff  (S.  Berl.  klin.  'Wochensehrift,  1SC4,  No.  1) 
publielin  the  following  case  in  point  from  the  clinic  of  Pro- 
ffltMor  FrcricliA : 

Kandal,  a  leathcr^IreMor,  forty-two  yoiu^  old,  previously 
hc«lthy,  tnanifcfttcd  about  the  middle  of  Uay,  tSfht,  the  fol- 
lowing nymptum»  of  a  dLsondcred  cotiditimi,  for  which  ho 
ooald  MHcnlie  no  otlier  ori^n  ihitn  hiit  liitving  twice  Mvod 
himself  from  falling  on  a  slippery  nidewnlk  by  n  qiiick,  oner* 
geCio  jerk  of  tbo  spine.  Soon  afttr  he  expeni^iicod  pretty 
Wnao  |Mtiiia  Itclwcvn  tlio  shouMcr-hliulos,  which  in  ii  few 
dAy»  dscended  to  tlie  region  of  the  loins,  but  wlilch  did  not 
prerent  him  from  oontinning  his  dally  work  till  Hay  S&lh. 
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Finally,  however,  when  the  paitia  bad  »1iot  down  to  tha 
points  of  his  toos,  and  were  acoompMiied  with  n  f(>oliiig  of 
grsRt  wnkniM  in  tho  logs,  he  wils  conipellod  to  seek  his 
bod.  On  tho  nu>min^  of  Mny  30tli  tito  paiiu  quito  «u(lileuly 
left  hia  lower  extremities,  but  in  their  place  thore  wm  an 
cndro  Iom  of  sensation  and  the  power  of  movement,  whieli 
wits  Hiira-eotloil  in  a  few  (liiyx  by  weakness  of  the  anns  aitd 
piiriily^i^  of  the  lilniMer  itnil  rectum. 

On  his  nilmiasion,  .Tune  41th,  into  the  clinic  of  Proftgasor 
Frorielis,  the  piitieiit,  in  ad'lition  to  frroiit  vit«1  depression 
and  eorronpondinij  fever,  prc«enti<tl  tho  followin-;  lyi*  of 
dbmsu:  The  »trenglli  of  hU  hnntl  was  helow  tlie  nominl 
jtoint,  his  lower  extremities  were  without  tJio  power  of  mo- 
tion, Wltile  the  netion  of  tho  thorax  wa«  nonnsl,  tl>e 
patient  was  unalilo  to  hnuilho  with  the  nMominid  niuncloi. 
The  mnscles  of  the  upper  and  lower  extremities  eontracted 
under  an  eiinal,  anit  that  a  very  i^ligtit,  di-j^s)  of  eluctriiwl 
oxciletnent.  lu  tlto  upper  extremitieii  tlie  ftcnuihility  was  a 
little  reduced;  in  tlw  lower  extremities,  as  well  as  in  tlie 
inferior  and  Inteiul  altdoniinal  n-gions,  it  wAit  entin-ly  ex- 
liuct.  Uo  wail  sen^ihle  of  pain  only  aliout  the  middle  of  t)u) 
vertebra!  column,  an<I  this  was  increaaed  by  pressure  upon 
the  proe.  spinosi  of  the  lower  donal  vortetmn,  whicji,  how- 
over,  were  no)  diKplaoc<l.  The  reflex  irritability  was  in  tlie 
lower  extremities  extinct,  in  the  arms  nonnal.  In  tho  fiir- 
tb<Teourso  of  the  disonse,  witli  theexoepti'inof  tlic  removal, 
by  <nii)pin<;,  of  tite  paiiu  in  the  l>ack,  no  chanjiio  nccurrwl  in 
the  i>ymiitom(t  nlTmrtinf^  the  nervons  eyetem,  except  that,  ten 
days  hfti-r  (he  reception  of  tho  patient  into  the  lio^pitnl,  the 
electria  irritalrility  of  the  paralysed  m«»elc»<  l>o<»mt*  utterly 
cxtinrt.  An  ominoii;!  decline  in  tlio  patient's  vitality,  which 
act  in  noort  after  hU  entrance,  put  an  end  tit  bis  suflfi-rin^, 
June  Sttli,  The  dissection  revealed  the  oxit^tenco  of  iieuto 
myflitic,  iMincnitid  of  tho  cervical  part  of  the  medulla  api- 
niUi«,  ami  secondary  noaritis  at  several  nervous  roots. 

Cask  14. — O.  h.,  a  nuawfasnt,  twenty  yean  c^d,  a  man 
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of  good  healtli,  and  an  cxpcrioticcd  ridur,  was  tbrown  wiUi 
each  violenoe  from  aii  nntamed  tionto,  tlmt  )io  toll  willi  grant 
forcv  uii  )iU  Iicud  iiEid  right  ehoiiMer,  hU  head  thus  taking  » 
po»ttion  inclinofl  to  tJie  left  ^liouldcr.  He  iiuinodistel)-  lv)t 
on  acute  \miu  in  the  neotc,  a  peculiar,  warm  AciiMtton  Aowiiif; 
along  tho  vcrti>l>ral  oolimiii,  and  ho  wait  paralyiUKl  in  IhiIU  amiA. 
After  lio  hull  hccn  carried  into  a  houw,  in  lliu  mitl«t  uf  mux- 
pree§ihle  pains  in  the  neck,  and  tiad  been  hied,  the  paralyni^ 
cxiciidetl,  in  t)io  ooureo  of  nn  hour,  ov«r  hoth  legs ;  a  eensa 
tioii  of  heavy  prcaturc  upon  thv  brvaitt  rvndcred  hi^  hrottli- 
ing  difficult;  his  conscioniiii^A  went ;  and  when  thv  itatJont, 
borne  upon  a  gtrctchcr,  roaehed  \m  home,  he  was,  in  tlio 
moM  complfite  ttonM  of  the  word,  iiivapahlc  of  mu^-iof;  n  Btu- 
gle  limh,  The  Bensibilitjr,  too,  of  the  ^Icin  and  muscle  had 
oiitirclT  flt-d,  fo  that  the  pni-king  of  necdleA  was  not  felt, 
while  the  slighleitt  tourli  upon  the  arm  ocvasiunMl  tho 
severest  pains.  An  examination,  made  bv  Oeli.  R.  Latij^- 
beck  and  Dr.  Sehnltz,  gave  a  frac-turv  of  the  right  proc. 
tnutsveniu  of  the  fifth  cc-rvietd  vertebra,  making  tlio  appli- 
cation of  thirty  leecliea  neocsflary.  The  general  and  loval 
symptoms  demanded  «nl)«eqaeti(1y  an  energetic  antiphlogis- 
tic treatment  and  frequent  lucal  Muedings;  altogether,  with- 
in fiix  days,  one  hundred  and  twenty  loedica  had  been  ajv 
plied  to  tho  right  Bide  of  the  neck.  Iti  Uio  mean  time  the 
para1,»i«  tuid  ab»o  attacked  tho  bladder  and  the  rectum,  so 
that,  in  ad<lition  to  tlie  administration  of  strong  ptirgaltvea, 
thv  <^^thuUT  had  to  be  employed  two  or  thri-u  limiti  daily. 
About  vight  dayii  after  the  unfortunate  accident,  when  the 
fever,  with  ila  distnr)>ing  dreams,  had  veaeod,  antl  the  acute 
jiain*  in  tliu  alliK'ted  parts  were  lumowhat  snbduLv],  convul- 
nive  cramjw  attacked  tho  legs,  only  excited  at  first  by  a  tick- 
ling of  tlte  sole  of  the  foot,  but  gradually  afterward  by  tlie 
lightMt  touch  ujwn  tliu  leg,  nr  even  by  the  mere  thought  <if 
mrii  a  touch.  So  violent  were  tho  cramps  that  the  thigh 
WAS  drawn  up  with  great  forec  a^UHt  tho  abdomen,  and  the 
knees  near  to  tho  chin. 


^ 


CASE   OP  TBAUllA-nC    rAJULYSlS. 


91S 


"Wltcn,  npoii  tlie  reqneat  of  tlie  physician!!  above  named, 
I  vUito<l  th«  patient  for  tlto  first  time  ntt  July  lOtli,  four 
weeks  afltT  hifl  foil,  ti«  Uiy  in  Iiih  \h>i\,  ntt^rly  inrajnitilv  of 
motion.  At  ttio  omt  of  tlie  wonnd,  a  coiiiiiiienililc  i^wclliiig 
vfot  notioculilo,  which  was  p«infiil  to  tliu  touch,  and  only 
permitted  a  flight  tuniinp  of  tliv  hond.  i{c«[>irntion  wus 
enperfictiil ;  i>vncunlionR  nnd  nrinititm  tohi'  inert,  th4^  fonnor 
effoctod  only  by  the  ii»e  of  strong;  pnrgntivcA,  the  latter  by 
the  introduction  of  the  catheter;  t«mj>epature  of  the  skin, 
nonnx) ;  appetite  good ;  pulM  small  and  (|utek.  Thu  elec- 
tro<;utnnaou8  and  electrv-moMnilar  Heitnibility  from  tlie  neck 
to  tbc  toca  wofl  depressed,  bat  in  diSerent  dej^'eea  at  dif- 
ferent points,  BO  tJiat  while  the  u-mB  showed  eomo  sen- 
sibility,  the  1*^  and  ewpeiMidly  tbu  left,  reacted  very 
feebly  upon  application  of  the  electric  wire-bnuh.  Again, 
Uie  hultoeks  bad  Buffered  an  ainioet  total,  the  lainbar 
region  of  the  back  only  a  partial,  loss  of  sensibility.  The 
elcotro-mnMiilar  oontrnotility  wa:ji  in  no  one  muscle  whully 
extinct ;  the  right  H.  delloideos,  the  loft  Mm.  »acrolunilM- 
lis,  lotuiimtinitLS  <lorM  and  glutsei,  both  Mm.  peroniei,  the  al> 
doinitinl  mnwlee  and  the  mu»cleA  i)tipplie<]  by  tbc  N.  radiatts 
of  IiDth  luiuA  roBctcd  with  comparatively  tito  moi<t  energy. 
The  inoAcUM,  p«rti<-u]arly  of  thu  left  Hide,  supplied  by  the 
ninariii,  reacted  very  badly,  as  did  aWt  Iwth  ((undnVipetos 
feinori!«,  and  ibe  right  gbita*us  mnximus.  The  mnncJcA  of 
tlie  lower  part  of  tbo  body  wont  but  little  emacinlcd,  while 
the  etnnciatton  of  the  lower  arm  nnd  of  the  niiim-W  of  tiio 
luind  vrttf  n-iiniricable.  Immediately  after  the  f1r»t  fnraduui- 
lion,  the  patient  was  able  to  move  at  will  the  fireat  loat  of 
llie  ri];ht  fo<it,  and  after  the  tliinl  fitting,  tbu  little  finger  of 
the  right  hnnil.  Thua,  from  Kilting  to  ttitting,  the  power  of 
tree  motion  returned,  though  slowly.  Tlio  ]ialicrit  wa*  Untt 
able  to  raiM)  tl>e  right  arm ;  at  a  later  |>ent)<l  Iho  left ;  the 
RtDHvlei  of  the  buck  rcgaino<l  their  power,  and  the  scnefbitity 
of  the  akin  and  rausolw  of  tlie  loft  Kido  returned  Himultantr- 
onsly.    On  the  other  hand,  the  rcAox  movonienta  inorosMd 
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in  viulvnoo  from  «-eek  to  week,  aiid  wttro  in  tho  iilgUt*ctuto 
c«]>cviall>'  M>  fiurcna  tliat  Uie  lu^  w-L-re  ilrawn  witli  ftirco 
fflgmuul  tlu)  upper  part  of  Uio  body,  in  iionAequenoc  of  witicli 
W6  were  compelled,  after  the  twent^-swmud  sitting  (Septom- 
Iwr  3(1),  to  p«uso  for  u  i>erio<l  of  tun  Ours  tu  tlio  oluClriciU 
trMttniMit,  tliou;;li  it  Iiiul  bovn  uppIJod  tu  yet  only  ulwut 
everj'  otli«r  day,  wu)  in  Uie  outti«t,  on  n«oount  of  tlie  greftt 
excitability  of  tlio  patient,  witli  a  current  of  little  force.  As, 
bowvvof,  ill  tbiis  p<.-riod  of  nst  tho  reBcx  iuovonit-nt«  wore 
riitbvr  iiivruuM.tl  tliun  rfduuxl  iu  triMjutnuy  and  viulimce,  nnJ 
ns  upon  a  soooad  »uch  paiuc,  from  tlie  l«t  to  tbo  tOtli  of 
November,  tlio  aimie  effect  recurred,  we  continued  tlie  ui«  of 
electricity  williout  interruption,  and  witbout  Iwing  troutilwl 
by  tLcMt  inovuinoutK,  and  found  iu  the  end — a  fact  whiuh  I 
wiali  hero  t«  brinp  into  ppominence — tliul  tlic  ^trenjitltonlii); 
of  the  musc-le^,  produced  by  tlie  <-oiitinited  application  of 
electricity,  was  tlio  moit  offretivc  mfane  of  checking  them. 
Fnini  the  iniddlu  of  Auf^imt  the  phrenie  mui^clM  vrero  from 
time  to  lime  irritated  with  a  weak  vummt,  itnd  »i>oii  tlie 
rospiratoiy  movement  became  more  noticeable,  the  iudpira- 
tionn  dcufRT.  Al^or  tho  twcnly-iinh  Httin)*,  tbo  patient  made 
hiA  tirxt  oH'orlf  to  write,  niid  wilb  fuir  euccofa.  Aft«r  tbo 
fortietii  Bitting  (November  23d),  the  Benaibility  of  the  nkin 
and  muBclwt  tiad  in  groat  part  retiimod,  nltbou<;li  the  natua 
aud  ibe  inner  fidu  of  the  lefl  tbi^h  wttro  still  exceodiugly 
a)i»ntliotic  ;  tlie  patient  was  no  lonf^r  inncnsible  to  the  flow 
of  tlio  urine,  and  uraciiatiun  of  tbo  fiece«  couM  be  flTec'tt-d  iv 
a  wifHciriit  hxleiit  witli  tbu  uw  of  ^untlv  purgative  ■({entK 
Tlio  patient  oiuld  move  all  his  toea  with  freedom ;  tlie  ad- 
duetion  of  thoopper  part  of  tlie  thlj^b  wu'^  eiisv,  llie  alxlnction 
Wit  tmparfoctly  acoomplisbeil ;  tliu  lep*  coiiid  be  osteudod 
and  raised  a  tittle,  although  tbew  movotnent^  were  frutjuunt' 
ly  bintb-rtxl  by  inmenitmU  of  a  re^ex  and  emotional  UKtonx 
Kroiii  the  bc^niiing  of  tlie  new  year  (185^)  tlte  patioQt 
made  more  rapid  prui^retw  In  tho  um  of  the  lower  uxtremi- 
tieii.    At  tlia  tiuio  of  Uic  sixtinth  lilting  (l-'obruari-  18th), 
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he  woa  Me,  whun  Bii{>[iorUKl  un  both  tHw,  to  vu\k  a  fuw 
6te|i«;  tlw  rvHcx  tiiovfitivntit  irere  rodiicM)  in  violvnw; 
the  Honxihility  of  tlio  aIciii,  KpeciallT  on  the  loft  dtdc,  im- 
proved ;  reiurtion  of  the  iuum.-U«,  even  of  the  right  siOe,  more 
free;  rcttpiniturir*  jiower  nlnumt  nonnal.  B;  the  ouiploymi'iit 
of  tlie  iodide  of  potaieinm  ointnifinl,  the  pains  nnd  Iho  towelling 
OD  the  right  Bide  uf  the  neck  hiul  Iwca  redaced,  and  the  head 
oouJd  now  lie  fre«l,v  moved  to  tlio  right  or  left.  Potanh- 
twtliA  wer«  now  vmploj'ed.  After  the  eif;hty-tifth  iitttii)^, 
wlien  we  teniix>rsrily  discontiuuvd  the  eleirtric  treatment  for 
the  Haku  of  a  juimicy  (Ma}-  11^1))  to  the  Ti-plitz  hath»,  the 
jMitiont  «TiouId,  whoD  Nnpported  h>-  the  arm,  walk  alioiit  fur 
a  quarter-hour  at  a  time,  with  u  free  and  Dnconi<traine(l 
movement  of  llio  llmhe.  Tlie  eon&ihility  of  the  skin  on  tli« 
left  side  wa«  nonnal.  The  extetuion  of  the  fingcra  of  the 
right  hand  with  a  Himnltaneoua  elevation  of  tlto  wrixt  wb8 
not  yet  praetimhle ;  the  left  liand,  too,  conld  not  yet  lio  fully 
extended,  nor  tlie  finger*  «[fK«d  apart;  hut  the  remaining 
noTementa  of  the  hand  were  performe<l  with  tolerahlu  ca«u, 
w  that  the  patient  wa«  again  ahlo  to  write  with  freedom 
and  to  pUy  oit  tlie  piaiiofurlo.  The  ammilativo  power  of 
the  miisolcn  of  tlie  hand  and  arm  had  improved.  The 
olectro-niuflcular  contructilitr  and  sensihilily  in  the  extensors 
of  the  fingers,  and  prwminontly  in  the  ri;ilit  oxtvufor  carpi 
radiali»,  and  the  left  intemMoii*  cxt.  terliuB  and  (|nartu»,  still 
remained  depm««d;  a  remorkahle  difference  of  condition 
WW  aluo  noticeable  between  tlie  Hm.  rat-ruIunihalcB  and 
longis^imi  don!  of  cither  ludo,  titofw  of  tliu  right  reacting 
with  Hindi  Icm  jxiwer  tlian  thew  of  tlie  left.  Evacuntlona 
occnrri'sl  daily  without  artificial  help ;  the  urinary  disi^harge 
was  unolwtrueted,  though  (lie  |iatient  had  often  to  strain  a 
lung  time  in  t]ie  l>oginning,  and  •  Mmple  reapiratory  more- 
inent  woA  Mifllcient  to  elieck  It.  The  niflex  n>uveinL*nt  t.lill 
oocurred  at  timw  with  severity.  The  use  of  the  hailis  at 
Teplitz  for  a  (leriod  of  lix  woekii,  and  the  afteri'mplnynient 
of  the  WaldwoU  hatha,  in  liebeusteiti,  added  much  t»  the 
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polient'fi  gencrml  strength,  so  Uiat  ho  ww  now  nble  to  walk 
frnuit  <li»tMto«w,  but  to  go  upctain  wag  still  u  difBciilt  feat, 
and  tlio  ctevation  of  tlie  wrifiL  with  Iho  flimiiltiineoitii  cxt<.ii- 
sion  of  t{iu  tingon  was  pueitivdy  bejond  bU  accomplieb- 
ment.  Tbo  urinnrj  dischiirgv  wu  still  troublesome,  and  tbe 
variAtioi»  ill  tlie  electric  cotiditioii  of  tlic^  Ain  mid  ninulM 
continued.  Consequently,  nn  tlie  6th  of  November,  1860, 
tlio  oloctric  treatment  wm  ngain  resumed,  uid  ww  oarriod 
on  for  ROino  tiino  with  tcdiouH  rcMult*.  Many  veto*  woro 
nvoded  for  tbo  full  rostomtion  of  tbe  p«t4cut. 


tn  tboee  motor  dtsordere  which  are  occ4Uiioned  by  looo- 
motop  ataxia,  and  are  attended  with  a  retluc^tion  of  Boaai- 
bility — diwrdeK  which,  iw  their  nature  indtcalo*,  can  bo 
traced  to  a  diseased  condition  of  the  jMXnterior  colnmnii  of  tbo 
Apinal  cord  and  posterior  roots  of  the  spinal  nerves,  extend- 
ing lbu0  only  u  relatively  umall  paK  of  tbo  distance  acrow 
tbo  fpinal  marrow — tlie  electro-muAcular  oo&tmctility  and 
Acnaibility  suffer  comparatively  little.  In  the  Diectrte  con- 
dition, therefore,  of  Uie  miLM-lus  of  the  lower  extremities, 
no  ooDspicuuus  departure*  fnnn  tlio  normal  etandnrd  are 
exhibited,  evi>ii  in  those  advanced  caf>ea  in  wliicii  tJie 
group  of  symptoms — consisting  of  paralysis  of  the  oph- 
thalmic mnsclos,  peculiar  walk  of  the  palicnt,  wavering 
motion  when  rtandiitj;  with  cloeed  eyes,  tiym])atli(.-tic  dis- 
order of  the  bladder,  etc.,  etc. — leave  no  room  for  diagiioMia 
donbt.  Thuro  are  oven  special  caMW  of  this  class,  in  which 
the  clcolro-iiiiij^ular  contractility  wotiw  to  bu  rai^id ;  they 
uuially  affect  people  of  extraordinary  excitability  with  tlic 
fe«rfal  cxcenlrie  pains  with  which  tbe  disease  arising  from 
vonflnal  «xc«u  is  iiitrridu<-«<l.  <)»  the  other  band,  cases 
oconr  in  which  the  irritability  of  the  extremity  which  is 
mora  particuhirly  attacked  is  lowered ;  this  i^  made  appai^ 
eiit  by  its  weak  contraction  on  application  of  the  induction 
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cnrreiit,  and  l>y  subMiqiHint  coitvulBions  oa  application  of 
tli«  epiiiiil  marrow  nerve<orront. 

Ca«k  15. — J.  II.,  «  mercliHnt  of  Soramerfeld,  who  wn» 
tntich  employed  in  n  damp  cellar,  o)>»en>-ed,  iiWut  the  bcgin- 
niug  of  Don-inlwir,  1866,  a  wcakiiPH  in  tliv  toc«,  especially 
in  tlic  i;nitt  l»c,  of  Iwth  liia  ft.'ot,  Hnd  *  atifTneu  tn  their 
mo  vein  en  t.  The  Intter  tronhle  incTOa-ied  so  rapidly  that,  in 
consequence  of  it,  as  well  as  of  a  difficulty  in  raising  the  leg, 
hiK  ]9iit,  jinrticnlarlr  in  a  confined  epve,  IxKanie  uitsteudy. 
Di'turlmnciM  in  the  urinary  and  inUwtiiiul  di>^-harg<»i  wcro 
added,  "niion  I  visited  tlie  patient  for  the  firt^t  liiiu',  March 
S3,  1887,  Ilia  step  was  very  uncertain ;  he  tnxl  heavily  on 
the  1ioi'l« ;  lio  waronsd  wlien  in  n  standing  [wiition,  p^pccially 
when  liiit  eye*  were  dotod ;  lie  cxporioncod  a  p»iiifiil  scnsa' 
UoQ  in  tlie  Inmtuir  rcjrion,  particularly  on  tlie  right  ^de, 
and  a  fcelin;;  of  teni^ion  in  the  calves,  as  well  as  ttliffueAJ  of 
tb«  fourth  and  tiAh  fin;!;cr»,  in  particular  tlioee  of  tliv  left 
Imnd.  The  lower  cxtromitJert,  tVtun  which,  at  an  earlier 
stage  tltero  had  been  much  perspiration,  were  cold ;  aniCN- 
thesia  of  the  «olc«  of  tlio  feet  had  gouo  eo  fur,  that  the 
patient  whh  inseuflihle  to  pain  when  pricked  diwjdy  with  tho 
needle,  and,  when  the  eoles  were  touchc<l,  gave  very  indeti- 
uato  indicalioiiH  of  iKin>>ibility.  The  reaction  of  the  muscles, 
when  irritated  by  the  induction  current,  waa  nonnal. 

Oa8B  16. — W.,  n  merchant  of  this  place,  nnifonnly 
healthy  up  to  his  thirtieth  y«ar,  addicted  to  tlie  joys 
of  love,  perhapit  to  «xo(mh,  was  auddcnly  afflicted,  witbont 
any  kn»wn  c-xcitinj;;  camw,  with  an  inooDtinenou  of  tho 
ntitum  and  bladder,  accompaniod  with  oooatipation  of  a 
very  Mubbom  nature,  to  which  wcrv  ftoon  added  a  fvct- 
ing  of  weight,  woaknew,  and  cold  in  tbo  left  lof;,  an  un- 
(«rtain,  hiwvy  gatt^  and  th«  Bcnutioa  as  o(  aome  fon^igu 
BulMtance  under  tho  sole  of  tho  loft  foot.  When  the 
palient  attempted  to  utaitd  still  with  hin  eyes  t>hnt,  ho 
reeled  to  and  IVo,  Ereetion^  failed  him — he  km  iiuiii> 
loot ;  but,  at  the  saino  time,  tlic  nriuo  was  of  normal  char- 
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aot«r,  and  the  Tertebra)  uuliutin  vos  !n  no  part  affected. 
By  tlitt  ropon.to(l  n]ii>UvRtii>n  of  Uto  inductioQ  cnrruut 
U|M)ii  tliu  N.  i»<:hindicii»  niid  tli«  »kiii  of  tlus  nuftvrliif; 
extremities,  the  coitditiun  of  tlie  patient  was.,  in  tlte 
coursu  of  four  yonra,  Aomowliat  improved;  thu  inoonti- 
notK-c  of  tlie  recttitn  and  MmMer  wm  roinovcHl;  tiviuniu- 
tion.1  l)ecame  generally  re^i^ilar;  the  foot  van  wanner, 
Iho  ^it  more  settled,  and  the  feeling  tm  of  Maw  foreif^n 
HdlMtaiice  iiiKler  tli«  eule  of  tho  foot  was  di«ipatod,  but  the 
ability  to  wtand,  witli  clawed  eyed  without  "tngj^ring  about, 
voB  not  restored ;  and  ihifl  symptom,  together  with  a  BeuftO 
of  preMura  in  urinating,  eepocially  itftvr  long  wnl)c«,  and  the 
inability  to  ooatnot  tbc  epltinctvrM  nni  ct  ^'(!:<i«B,  and,  \u*t  of 
all,  tlie  impotoitooof  the  patient, plainly  indicate*!  tlie  nature 
of  the  difficulty.  Tlie  applicatioH  of  the  electric  current  to 
thu  K.  ieoluBdicuB,  or  <l]n.'<;tly  to  the  in»»elc«  of  the  lop;, 
flhowed  a  reduction  in  the  clectnhmuMuIar  contractility  and 
sen&ibility  of  tlie  left  1^  as  cotnpflml  with  the  right. 


To  t\m  ]ilace  alao  bdongs  tliat  sjiocica  of  paralyiii.t  whinli 
we  frequently  -toe  oocuning  tn  children,  a  paralysis  which 
is  not  of  8|Miploctic  origin,  nor  is  occauooed  by  external  in- 
juriit^  but  is  prtuluccd  by  either  u  hyiWTwmiu  ftr  an  inllnm* 
(nation  of  the  spinal  cord.  Tliia  in  known  as  lufantilo 
Spinal  Parnlysis.' 

Allhduch  it  i"  ol\cn  n  matter  of  great  difficulty  to  indi- 
cate the  lines  of  distinction  between  cokw  of  apoplectic  and 
of  spinal  paralysis  in  c-liildren — for  the  distinctions '  given 

•  IMno't  r«nilT«l*  lanuilUI*  ■plaill*;  RUOm'*  FanlftU  nMniklh:  0%. 
ohMu*^  P««)rU«  ftUefihl^iM  gfitaMwi  do  I'Mfknpci  W.  Ooll's  ranlyila 
darinx  DMMiUon. 

*  TliBM  ijmfummta  diMnoMS  m,  Meonlfaig  to  lldnr,  u  folkv* :  1.  la 
•fdiul  [wnlftli,  iW  trrer Mnnarftlai  an  lanlfinl  and  cooirviod  vUbesia 
«gnlfaq>ofM*aua  iMialfUl  «r  lh«  tfpv ;  la  Mraktal,  Uia  ana  and  la|  of  Iba 
mmt  rid*  am  tfrntnUlj  paialjrMd  and  coalfacted  at  iIm  mm*  linio,  ±  la 
i|dnal  paralrdi,  tlia  fnaotloaacf  the  mbid  and  Uu  imim  ara  aniHiUrkadt 
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by  Hoinc,  whicli  wo  reprodoctf  in  the  fool-note  below,  are 
not  bj  nny  mi-iuui  olwitys  tntwfnotorr ;  iiorcrllieleM,  e-\nual 
paralysis,  ma  occiirnn)!;  with  ehildri'ii,  lina  n  etitmp  si>  peculiar 
to  itoelf  that  tlie  exptrienowi  pnic-titiouvr,  vHiiodallv  wiicii 
be  seol»  tJio  Mid  of  an  examination  hy  electricity,  c»»  lianlljr 
be  dereirecl. 

Hcinv,'  who  has  tlio  groat  merit  of  having  liocn  tlio  first 
to  draw  tlie  attention  of  ph^k'^ioiana  to  this  form  of  )MiraI^'»i», 
of  8o  frequent  occnrrence  in  recent  times, pivt-s  the  tVillowiD}; 
grouping  lyf  itis  r-yiii])totn-'t,  to  tliu  general  tkccunicy  of  whidi 
tlie  numerous  rat)e<t  falling  witJtin  my  owu  pracUee  enable 
uiu  to  bear  teiitimony : 

It  often  liiip{iciiH  that  ehilOrcii,  bom  with  HOund,  lieultby 
oonatitutionii,  at  an  agt>  of  from  sis  to  tliirty-«x  months,  excep- 
tionally wlifii  older,  with  or  without  prveediug  indications  of 
illncMM,  lull  vuddculy  Mck,  with  exhibition  of  limt,  conges- 
tive and  irritable  conditions,  fever,  frequent  crying,  and, 
whore  difficult  teething  is  added,  the  further  attondant 
effocta  tliuH  induced;  a«  well  lu  MUietimea  witlt  ^yniplouu 
of  the  dJ8ttirl>ed  de^'elopment  of  eome  cxanthetuatic  malady ; 
or,  finally,  with  th<»u  of  a  rhcumiitic  fever.  Soon  after, 
con^iiluons  of  a  light  or  severe  form  break  ont,  and  are  re- 
l>eate<l  with  ehortcr  or  longer  intor^'aU  In  other  cases, 
witlioui  any  intro<luetury  «ym)>ton)8,  tlic  dtneiue  suddenly 
ap|iciir«  with  convakiona,  foaming  at  the  month  and  uu60, 
bluenesa  of  boo,  etc.  Often  oven  thow  piwu»on  an 
wanting,  or  ahow  tlienuelvui  in  only  a  aU^it  form,  and 

irtiU*  la  eerctoml  uv  •xUbiud  ■  IbcIe  of  oon  or  la«  ilBfdfeUjr,  la»p«ftM 
pawtn  oT  ifMch,  iiiTobnIwjr  00V  of  Mlin,  iNalMMd  bMltaf  aai  ligkl  M  lb* 
abcwd  rid*,  ipoAlM  bcfof*  Iha  tj^  •tnblMiuM,  oowtaat  piu  in  Uio  bead. 
8.  In  KplB>I  ftnijtii,  c«Mldtnklo  aln«|>hf  uJ  coUimm  of  lb*  pualjBcd 
UbIm  an  obMmUc ;  white  la  ecvtfcnl  Uiom  |NrulltriUM  are  nalfalg,  or  eilK 
tnll  to  ■  tliulu  iegnt.  4.  In  (pkul  iMr«l5«iti.  irwl  N<Uullan  oT  tlio  kgi ;  In 
ci^rvlinl.  grat  itlCliaa^  ud  o  ipMoiodla  ooniUUon  of  tbo  mumIo*  wid  eanl«, 
•(T  munthoWi 

■  UoobMhniatia  Obv  LlhiwwgwMUada  dcv  iMUra  KtitttoUiMi  tcuil 
tem  DflMidluR-  8uili||>rt,  IMA    AIm  SpluU  KMtv  Uhnuwgi  Stuu. 
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pamlysis  comoa  on  nliiiost  in  a  eingto  iuf(lit.  Afl«r  tlio 
ninlftdj'  li>A  <>Qntinuc<)  for  «  longer  or  dliortor  titnv,  with 
greater  or  lew  violoncc.  nnd  witli  or  witlimit  onnviiliiinnit,  n 
runiif^icm  of  tlie  Bymitloiiia  occurs ;  and  tlie  oliild,  wluwe  life 
WM  before  in  grcRt  <}uif^r,  rcets  quiotly,  tlioii^li  pnle  and 
exliftii^itod,  nnd  opens  ita  cjM  and  looks  iiroumi,  lu  if  ii  liml 
just  awakettod  from  a  deep  sleep,  hs  parenU  lie^n  to  re- 
joice in  llio  ho[w  of  iu  restoration,  when  they  dUoovcr  with 
alnmi  ihnt  their  ciiild  U  parnl,vxv<l,  either  in  all  iu  extrt-nii- 
tiee  or  in  one  or  With  lo}^  or  merely  in  u  single  ami  or  ii 
liinjjle  \t^y  etc. 

SonietinKw,  the  pundysis  ts  still  more  extennve;  in  ad- 
dition to  the  iipp«r  and  tower  extrcmiUee,  tlie  muicleM  of 
the  back  are  paralysed,  eo  that  the  patient  cannot  eit  ap* 
right,  or  certain  lateral  inueclex  of  tlie  body  are  inchidwl  tti 
the  pAralvMH,  m  llm  •^l<■^no>«Ieido•[nalltoi<ictl^  etc.,  wi  ttmt 
the  bead  of  the  |>aticnt  U  tamed  to  one  side.  The  blacldcr 
ami  rwtiini  jt^ncrally  remain  nntouchec),  or  suffer  but  tein> 
porarily. 

In  tlio  courxe  of  four  to  eight  woekii,  a  rcoliietion  grad- 
nalljr  occttra  in  tlie  paralytic  efTectii;  if,  in  the  outivt,  all 
tlia  miuclee  of  tbo  extromitice  were  paralyzed,  at  a  lat«r 
period  only  th<w«  of  one  side,  or  an  ami  and  log  of  OifTereDt 
t>idce,*  or  the  npper  jmrt  of  nn  ami  or  a  thigh,  or  one  only 
of  theee,  or  a  calf  and  a  foot,  or  the  lower  part  of  an  arm 
and  a  hand,  or  tlio  niuecles  of  the  back  alone,  remain  par- J 
alyxcd.  However  uxtenoivo  tlio  paralyttiH  iniiy  have  l>een 
in  the  l>c{cinnitig,  in  all  the  eases  ae  yet  obHTvcd,  the  liltio 
patiimtfi  hare  etiU  been  able,  in  a  reclining  pootnre,  lo  draw 
np  the  thigh  a  little  dtntaiiee,  and  a^in,  thuttgh  with  granter 
difflnilty,  extend  it,  Tlie  st-nsihility  of  the  paralyiwd  parta 
continn«6  alrooet  always  normal;  at  the  moet,  it  is  a  little 
Ipworod,  never  ralud,     Tlie  leini>cratarc  of  the  affc<et«d 

<  Iteia*,  in  fcl«  M«M«r«|>b (/.  r.,  p.  U)^Mpi  "ChMSof  tanlMr  iMnl>ili 
■r«  In  gtacril  tfy  nn ;  name  Wre  Ulen  *(IUd  mf  pnoliea  la  CtM  Iv  I 
■lull  glie  iH  lasiuipt  of  tumlw  pknljct^'' 
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iiietnlwn,  utter  thu  tiret  uttack,  eoun  etnks  from  the  normkl 
lieiglil  lovrvr  nitil  lower ;  tbc  Iv^  pnrticuliu'Iy  ttio  Uiiglut, 
become  coM  luid  liluish,  and  tlm  It^aiiniur  Uiemioinctor, 
held  to  llieiii,  titlU  soRiotimeH  to  the  14tb  degree.  Wlnle, 
u  >'«iiTK  arc  sddcd,  the  loDgitudiiiiU  growth  of  tlio  pural^rtic 
extreniiticii  generally  proceeds  with  tolerable  regularity,  t)ic 
iilropliy  III'  the  aflccted  parts,  which  soon  follows  the  pa- 
ral>')^«,  invrenMtt,  The  trooh&nten,  thu  kt)oivpati»,  and  tlio 
soupuU  retnain  imperfectly  de\*e)ope(t;  tlie  tnlmlar  Iiodm 
bavettftmaUvr  drcuiiift^Tc'ut.-v  than  in  thvir  noriual  (!im(ti- 
tioD;  b  Mmo  oun,  Um:  hunon  itrc  alio  doficioiit  in  tlidr 
longitudinal  growtli,  and  their  licanient*  are  relaxc*!.  Two 
or  tbrw  years  after  the  attack,  when  the  little  patients 
begin  to  put  their  ]iaralyzwl  extremities  again  in  motion, 
diMorlioiis  write,  bronght  on  by  the  nse  of  the  enfeebteil 
miuelcs,  finch  as  pea  Taru&,  valgiLi,  e<}uiuus,  calcaneus  par- 
alyticiM,  genn  rcetirratum,  invi-ntum,  ovorsiiiD,  jMiralyticiun, 
etc.  I1)u  ptiyuological  cautte  of  their  ori^n  \i  as  foUowit: 
8itice  all  the  muscles  of  the  jiaralymrd  parts  have  not  lost 
tltcir  elaMtioity  ftdly  or  to  an  equal  di^n^ce,  at  every  ntovo- 
ment  tho^  musclos  whii-h  HiW  poaecno  some  vitality,  having 
no  opjMciliori  to  overcome  on  tho  part  of  the  antagoniftt 
Diiucles,  ander]^  a  gradual  ohrinkago;  aud  tlins,  in  tho  end, 
i>ne  or  another,  and  sometimes  eereral  kinds  of  defontuty 
are  contracted  by  the  »amc  peraon.  Thna,  when  the  dunuil 
mmohw  are  paralysed,  tlie  continnancc  of  a  sitting  posture 
)iuliii-es  lordosis;  and  wheD  the  lateral  mueolee  are  not 
itj^ually  paralyzed,  M.-oliom«. 

U|>on  the  general  liealth  and  the  duration  of  life  these 
paraljBes  exercise  no  detrimental  tnflnonce ;  on  the  contrary, 
tliey  frequently  aru  atteiuletl  with  an  inclination  to  a  proma- 
turo  physical  development,  and  with  a  ecrtain  iinmtmity 
against  other  diwaace,  in  particular,  tlioeo  of  an  epidemic 
cIiararttT. 

Tliat  the  kind  of  paralysis  here  d^cribed  Iwlongs  to  the 
class  of  spinal  paralysis  is  shown,  in  tho  abaoDce  ot  pat- 
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mortem  examinfttiontt,  to  which  we  refer  by  (he  following^ 
{kI»  :  1.  Thfi  perfect  intogritjr  of  the  fitiictionB  of  the  liroin, 
3.  The  ot'currcnco  in  nixK-ml  piu*«i  i»f  n  paratysia  of  the  i)|)[>er 
ann  or  thigh,  without  the  conlem))on)neotu  parnlysU  of  tho 
lower  arm  mid  hnnd,  or  the  leg  and  foot.  8.  Ttie  <iiiiokly- 
followitig  ctoaciittion  of  the  i>nr>ilyx«d  port*.  mikI  the  i<imn]- 
taoMtu  check  in  growth.  4.  Ttie  late  origin  and  ^rradiiftl 
inoKBM  of  distortions  in  fomi,  in  ooutroat  with  tliu  ,«ar1y  oc- 
-onmtncc  of  thoM!  t»  caw*  of  ucrobral  pamlynU.  5.  Tlit-  per- 
fect corroiipoiidence  of  the  electric  condition  of  tho  paraly::c<l 
tDuacles  to  thvtr  condition  iu  cases  of  spinnl  paralysis,  aa  op- 
posed to  the  fn<:t  tliat  tlio  clectro-mttsciilar  cotiti-actility  ia 
tlio  apoploi'tic  paralvftii*  of  chiUlliood  i*  iiontiul. 

We  find,  accordingly,  either  that  tlie  masclea  of  the  pAr- 
alyzcd  parts  have  snfibrod  but  little  nt.  re^anls  their  olectro- 
mtwcnlur  contractility,  or  tlint  «omc  one  Mnallc-r  or  lAt;^r 
ineridier  ha.4  suffered  in  tliis  respect  to  a  great  degree.  In 
tlie  Unit  case  we  are  authorized  to  conclude  that  the  paraly- 
sis will  )>a.'ss  iiff  in  a  cuiuparalively  »liort  tiuio,  and  may, 
tlterefore,  make  a  favorable  prognoMS;  while  in  tlic  soeoud 
case  Bvch  radical  dL-turhanccs  in  tlie  nntritive  proceAsea  arc 
present,  that  oven  tnider  tlio  ntot;t  hopeful  <;onditions  a  treat- 
ment of  lonf;  duration  i*  Avquontly  crowned  with  un«atiHfao- 
tory  re«nltii.  If  we  examine  stich  patientA  a  iiliort  time  after 
the  panlyflis  has  bofullcn  thvm,  we  generally  timl  a  jiortion 
of  tlio  miiMlvH  of  tlio  paralyzed  [tarts  normal,  another  jMrtion 
not  »o  well  off,  and  a  third  wholly  without  reaeting  pnwcr. 
Upon  u  later  oxaininalion  of  these  |>atient«,  thot^e  paralyzetl 
musclcH,  who4io  electric  contractility  and  ewiiflihtlity  were  in 
the  outset  of  the  diacase  undisturhod,  n^ain  tho  power  of 
active  niOTouient.  Finally,  tho  unisclee  which,  after  tlie 
lapao  of  a  year,  are  still  wholly  ilcprivod  of  elvctric  contrac- 
tility and  si'iLtihility,  iKxipmo  ntlcrly  degenerate,  and  incapa- 
ble of  a  ro»loralion  of  function. 

Wo  find  a  very  favDrahlo  cbi«s  of  thU  kind  of  itaralysis, 
one,  howorer,  in  which  no  mention  is  made  of  the  cicclrlo 
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ooodltlon  of  thu  pwvljpzed  nioaolea,  in  Gqj-'b  Tloepital  Re- 
port*, vol.  viii.,  Part  I.,,1852,  p.  108,  et  wj. 

A.  E.,  It  (Ivliciitc  diild,  with  li^lit  liair  vad  bluo  eyec,  one 
year  old,  c-ut,  in  tlto  eonrM  df  f^li  weekn,  four  upper  and  two 
lower  inciMf  teeth,  withont  any  marked  dutnrtmncc  m  the 
general  lic-alth.  DuHii;;  ii  eiiliHuxpiont  period  of  about  eight 
dajm  a  liglit  tuvor  ainl  (li»rr)iii-ii  often  camo  on.  The  mother 
olMerred  one  morning,  after  spending  a  eleeplees  night  m 
watching,  that  her  child  could  not  nuM  ltd  right  um,  which 
hung  li>t>M-l^'  hr  it«  «iilc.  TItc  mOMslflR  of  the  shoulder-hlnde, 
especially,  hod  lo«t  their  tone.  The  paraly^i^  eontinue<l,  and 
the  mnecW  began  to  dmndlc  in  eizc.  The  child  could  move 
iu  fiDgL're  freely,  hut  wnx  nut  ahlu  to  Utl  itM  ami.  Xu  indi- 
cation of  an  Irritation  of  ll>e  gnms.  Under  an  electric  treat- 
ment of  a  very  light  cliuracter,  a  perfect  cure  was  eSvctcd  in 
tax  to  eight  wwkiN 

Of  tlio  nnmeroiM  caiuM  under  thi«  Itond  which  I  myHetf 
hare  examined,  I  shall  fir^t,  to  prove  thn  trutli  of  rhe  etate- 
mcuts  I  have  made,  discrilw  two  of  tliuin,  in  which  a  favor- 
able progno^a  could  he  boee*!  npon  the  nearly  normal  cloo- 
trie  oondttiou  uf  ttiu  afTectM]  muscles. 

Cars  17. — I'anl  Jitooby,  a  i^mall,  lively,  Mmewhat  ecrufti- 
loufl  I>oy  of  three  years,  in  October,  ISSS,  without  any  known 
occasion,  beoamo  motoee  and  inert,  loet  ap[>etite,  and  waa 
frequently  feverlali,  cepccially  toward  ovvntug.  At  the  HUno 
time  hia  pareiiU  observed  that  hia  head  va«  held  continoally 
incUnc<I  lu  the  left  side,  that  be  was  kiatb  to  walk,  and  that 
ill  walking  \m  iell  leg  dragged.  TlioM  EmUcatiotta  gnuloally 
bocanto  more  proitoiincod.  Tlio  little  patient  could,  at  liiflt, 
neither  walk  nor  stand ;  the  muscles  of  the  lower  extremities, 
ctipceiiilly  of  the  ihigliH  and  buttookA,  became  thin,  and  felt 
^B  lax  and  flabby.  Cimtharidca  along  the  spine,  ombrocatton« 
^^  and  batlw,  Lad  no  much  impMved  tlie  cliild'x  cuiiditidu.  that 
^^  Ita  head  waa  leM  inolinod  to  the  loft,  and  n  alight  iucn>aso  in 
^H  the  strength  of  tlte  lower  extromitiee  wiu)  obaervable.  Nover- 
^M       tlieloat,  when,  at  ttio  requott  of  Qeh.  Itath  Ilomberg,  I  flfit 
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visited  1)10  hoy,  April  R,  1859,  six  luonthft  aflcr  tlie  l>egiii- 
iiinf;  of  the  (Jmcahc,  lie  <-oiil<l  neither  etatid  nor  raiM>  tlie 
tliigh ;  the  inovetnetita  of  the  taivus  and  the  tot*  wcpo  free ; 
the  hoiul  iiivlin<^d  to  the  left ;  tJie  I'C-ibiihilitj'  of  the  ftkiu  and 
iniiitcIcH  tteetiied  nominl  to  the  touch  and  when  priokisl  uitJ) 
a  needle.  An  exaniioatioD  by  olwtricitj'  gave  a  tolerably 
pMid  reaction  of  all  the  affect«d  iiuucIm  m  rogarda  ihetr  oon- 
triu;tilitv  and  *ciwiliilily,  atthotigli  a  not  meonsadcrabli*  dif- 
ference nianitWtcd  iti«lf  between  the  extenBioii  of  the  right 
leg  and  the  right  Mm.  glnta<i,  and  the  niiieclM  of  the  »ame 
name  of  tho  left  Hide,  the  former  r«aetinjt  vritb  much  more 
]>ow»*r.  Tho  iirognown  wan  consequently  a  favnrahlu  one, 
and  in  fact  after  the  sixth  sitting  (April  18tli),the  rliild  could 
already  stnud  a  few  tnoniontH  with  the  tfnp[K>rt.  of  a  chair. 
AftiT  the  »ixtei-nth  eittingi^lilAy  23d),  when  led  by  tlie  liaiid, 
it  eould  walk  about  the  room;  the  niOAcIeA  had  increased  in 
strength  ani)  size ;  the  liea<l  was  k-^  iiiclini-d  to  the  left.  On 
tltc  twciity-Nxth  ftittiitf;,  with  which,  Juno  l«t,  wo  endiMl  Uio 
treatment,  the  little  patient  cntdd  walk  M^veral  limes  up  and 
down  the  room  without  aeebtAnce.  The  dragging  of  the  loft 
Ii<;g  was  no  longer  apparent ;  Uio  niusclea  fell  tirm  and  elaa- 
tie.  A  ftligtit  inclination  of  tlie  head  to  the  left  wiut  tlie  only 
remaining  trace  of  the  disease,  and  this  also  ilii>appeared  upon 
the  euiploynient  of  tlie  @ool  bath  at  Jtbeme,  froui  which  tiia 
patient  returned  completely  cured. 

CisK  18.— Paul  Allewelt  wari  perfectly  healthy  till  he 
was  a  year  and  a  half  old ;  in  hi«  bixtc^mtli  month  he  waa- 
able  to  walk,  and  had  already  at  tliis  time  cut  six  teeth. 
About  the  middle  of  August,  witliout  known  cause,  he  fell 
Nck  at  the  country-houtto  of  hi^  parent*;  fever,  light  dia- 
orders  of  the  stomacli,  and  strong  thin^t,  were  manifeMtcil ; 
on  tli«  other  hanu,  all  sign^  of  cerebral  irritation,  cnmipA, 
etc.,  were  abwnt,  Triicn  the  little  patient,  having  been 
oonSmil  to  h[«  Ited  for  eight  days,  nmu,  hu  could  neither 
hold  his  Iioad  upright,  nor  sit,  nor  raise  h'a  htuin  or  his  feet. 
"Within  four  weeks,  by  the  neo  of  Invigoratiug  baths,  his 
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condition  was  oonstdcrnbty  improTed.  Pro]  conid  agnin 
bold  his  hcAd  Biraight,  wit,  and  n»o  biK  right  nrm  and  lib  left 
fi)ot  witlt  tVeedom ;  on  tho  other  hnnd,  the  upper  ]>nrt  of  tlio 
left  ttrm  and  the  riglit  thigh  remained  enlirelv  {>arnlyzed, 
vhilo  tlie  inovDniont»  of  tlio  loft  fore*nn  and  hand  and  tlie 
right  lejc  and  foot  were  perfectly  free.  Wlien.  at  tho  do«ire 
of  Dr.  Abarhanell,  Jr.,  I  vi&ited  the  patient,  Xoveniher  16, 
1858,  tliToe  montlis  aAor  tho  bcjpnning  uf  tlm  malady,  no 
cwentlal  ehaage  tiud  taken  place  in  hi*  iiiiiidition  m  alioro 
described ;  the  left  arm  could  not  be  moved  from  the  side  of 
the  budy,  the  M.  doltoidcuit  Hinist.  wna  lax,  the  right  thigh 
could  be  only  slightly  raised,  the  leig  could  not  he  ext«udv<l ; 
standing  and  walking  wore  impoeeiMo;  the  quadricoju  fem. 
duxt.  and  the  gluteci  were  lax  and  ftliruukvn.  An  examina* 
tiou  iif  tlie  electric  condition  of  the  paraly]u>d  mn^clen  Hhowod 
tlio  elcctro-muscuhu-  contractility  and  eeaeibility  of  tho  loft 
delloiden^  lowcrud,  of  tlta  famaining  mnadea  <^  tho  nppcr 
part  of  the  arm  normal ;  in  the  qnadricopa  fem.  dext.,  how- 
ever, this  reduction  of  contractility  and  eeneibility  was  found 
fur  greater ;  the  rigltt  gliitwi  tUio  reacted  more  poorly  than 
tlie  left.  The  temporaturo  of  the  paralyzed  arm  and  leg 
ebowod  no  rcmarkahle  variation.  Aecordingly,  a  faronible 
prognoua  oonld  b«  made,  althongh  a  treatment  of  long  dora- 
tion,  eapecinlly  of  the  puralyxcd  lo^,  was  to  be  antic-ipntod. 
In  i*oint  of  {itxt,  at  tlio  cud  of  Jainiarii* — aAor  twenty  Hil* 
ting»— tlio  little  imtient  ooold  already  rat*e  with  «Me  and 
Rini;e  tue  of  the  afiected  arm,  though  it  was  soon  fatigued. 
From  the  middle  of  Jane — aflvr  forty-two  Mttiiiga— ho  could 
atand  upright  whiii  ttupport«<l  on  botli  amio,  and  from  tlio 
beginning  of  Aogiiet — oAer  fifty-four  rittings — be  could 
Btand  a  lunger  time  witliout  i>up[)ort.  AtU-r  tlic  eixty-cighth 
sitting— October  S3d— Paul  could  walk,  whvn  led  by  the 
right  arm,  acn«s  the  room,  though  tn  so  doing  he  set  down 
tho  ri^it  foot  nnidi  out  from  the  Uuc  of  tho  body.  After 
tlw  •OTonty-fotirth  «ilting— December  Sdth — whenever  he  fell 
be  could  rise  wiihoat  help,  and  could  walk  up  and  down  the 
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t:,%  :;.1^';,  fzi*:'.}-  »:.'!  e.xtta'l  ti.e  lea  ■«ii  ce^tst':  tie  *es=i- 

li-.:  '/tr-^rr  'r^re^  were  not  e->  f->mime  in  res^T  i£  ■i-:« 
i>jve 'ifs/.-ri^A-i.  I:i  iniDT  cases,  wliCTe  uiit->rt*iL:  si^acle 
:.*'i'%  i-iif',-i*'i  MrojiliV  and  a  compleie  lo*«  of  ele«r'>c::s- 
'.-■j.k.-  '^v.'itraf^tiiitj-,  all  tliat  can  be  hoped  for  £=.  &:  ':eK.  la 
'.•..'iUT'/v-jiAUt  of  fyjiidition  hv  mean?  of  the  elecnric  ir— las-jc 
'J  '.':.':  niiLtt:]!^.  Rtill  capable  of  reaction :  in  others  n-x  e~et 
*f,  .■i.ti':;i  lu-  tiiiii  can  l>e  attained. 

C.'aik   lf>. — Clara  S.,  a  healthy,  blooming   child,  frjm 
i'-.f-.r-.A'.,  I'oliiiid,  wbcn  tiro  yeare  and  a  half  old  fell  from  i 
';-irr;ji^«;  and   Houndcd  the  ekin   of  her  right  thigh :  tb* 
'.•.:'yiT->.  howover,  wa:t  eo  insignificant  that,  a  few  days  afts. 
--.•:  wji^  abl'i  to  walk  aVmt  withont  hinderance.     Aboni  thne 
w;*;J:-!  lat';r,  witliout  known  cause,  a  light  fever  appeared. 
vi\,\o\\  iv>u^\\t^\  tlio  child  to  her  bed  for  eight  days,     When 
■>.n:  wa-i  a^raiii  able  to  rii>e,  her  parents  remarked  that  die 
rijflit  l':|f  wa»  paralj'zc'i     They  ascribed  this   effect  to  hs 
S<iX\  fnnii  the  Kuninfre,  and  hoped  that  with  rest,  invigoratiag 
wa^h'!^,  (,'H;.,  tlif!  normal  power  of  movement  would  retorn. 
Iiir<t(;ad  of  thin  result  following,  the  leg  became  more  and 
luDTH  criiafiiabid,  grew  cold,  lax,  and  wholly  neeleu.     At  the 
ri;'|ii<:Tt  of  (riiii.  Itatli  Mitncherlish,  on  the  7th  of  September, 
1S.jS — about  nix  months  after  the  accident — I  visited  the 
r;Iiild.     I'll'!  right  leg  wa^t  not  shortened,  bnt,  in  respect  to 
t(;nijit;ratiiro  and  aaaimilative  power,  differed  very  greatly 
from  tlif;  lofl.     The  child  could  neither  go  nor  stand  alone, 
nor  uc'.-omjiIiKh  any  movement  of  the  leig  except  a  sl^t 
t-.U-.vixlUiii  and  adduction  of  the  thigh.     The  knee-joint  wu 
relaxed,  the  leg  and  f(x>t  inclined  outward ;  in  a  atanding 
piHtnrti  the  right  leg  was  depressed,  and  the  vertebral 
eolunin  wa.t  bent  somewliat  to  the  right ;  when  the  patient 
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Uy  faco  Oownward,  tlie  Tertebnl  colitmn  wu  pcrfv«tly 
■tnigbt  As  to  the  mascles,  llie  Uin.  Bacn>laml>alifi  and 
longbtimiiB  ilorei,  mkI  liiu  gliitwi  of  the  right  Bido  acted 
with  mu<-h  lew  power  thnn  i1i«  bomomnnout  ones  of  tlio 
led ;  the  reaction  <^  the  M.  quadrioepa  feuom  wiw  still 
vone,  and  it  failed  altofcether  in  the  exteoson  of  the  foot, 
tlio  Mm.  tiblalb  ant.  and  pout.,  and  the  peroniDn^  A  veiy 
Diifavorable  progn€«u  had,  therefore,  to  be  iniido,  and,  in 
fact,  thou(;h  tho  ttltio  p«tient,  on  December  31,  1868,  after 
tliirty-four  tiitting»,  could  stand  alone  nod  could  rainc  the 
thigh  a  little  higher  from  the  floor,  and  thuit,  wheu  le<l, 
eoutd  walk  with  more  ciuw,  still  not  the  leafit  &vorabIe 
dtango  wa«  ob«orvKb1e  in  the  leg ;  on  tlie  contrunr,  tho  leg 
and  foot  were  bine  and  cold,  and  were  covered  with  chit* 
XAaaoB  mod  dwp  ulcere,  which,  notwitlistan<]ing  all  >p]>tioa- 
tions,  were  not  healed  till  tlie  end  uf  Fubruary,  From  tlib 
time,  in  order  to  xae  the  moscles  aa  uncli  as  poflsihie,  the 
patient  wore  on  tho  joints  of  her  hip,  knoc,  and  foot  an  ad- 
jn«tJtblo  apparatus  adapted  to  lite  pur]>oi»e,  and,  by  tlie 
oontinncd  nse  of  electricity — three  times  arweek — tlie  tue 
of  the  Waldwoll  baths,  and  by  rubbing  uf  the  akin,  ehe 
improved  so  much  that  wlten,  at  the  end  of  May,  after 
ninety-six  sittings,  she  went  to  lU^une,  lb«  reaction  of 
the  doKal  mutolM,  the  globi'l,  and  tho  (lundriceps  femora 
WM  greatly  incrtMued;  the«e  musclM  bad  augmented  in 
sice,  the  temperature  of  tho  leg  «■>  higher,  the  walk  more 
ft«e  and  eeciirv,  and  the  elevation  nf  tlio  li^  easier;  tho 
knee  was  stUl  stiff,  a»d  the  leg  and  foot, bent  consider- 
ably outwacd.  The  800I  baths  of  Rchme,  which  were 
omploycd  for  six  wivkN,  and  added  to  the  gaueral  strength 
of  the  1^,  had  bat  little  influence  upon  the  power  of 
motion,  and  thus,  when,  on  the  4th  of  Angntt,  an  ex- 
amination was  made,  no  olMcn-ablc  vonlractiou  uf  tlio  mus- 
cles of  the  leg  and  foot  eoold  tie  traced,  even  on  the  applica- 
tion uf  a  strong  current.  When,  at  the  end  of  Soplnnber, 
after  one  hundred  and  twenty-6ve  sitUnga,  the  patient  left 
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Berlin,  wliilc  nil  other  movements  were  more  developod, 
tlioagh  the  leg  was  tbrowu  out  Iwo  in  walking,  the  foot 
mnch  leM  incliiiMl  outwftrd,  and  tlie  wiutlon  of  the  tcm- 
porature  of  tlic  two  Icgx  miidi  leu  DiArlced,  ntill  the  bend  and 
torn  of  tlio  foot  ontward  or  mward,  or  even  to  execato  Uw 
Hlighteflt  tnovement  of  the  toee,  vm  not  jot  pmcticable,  uid, 
on  application  of  a  etronj?  curronl,  only  a  vary  weak  rsaotioa 
of  the  affected  miuclos  waa  perceptible. 

('ahx  so. — Kichard  G.,  a  year  and  thre»qnarteni  old, 
was  ill  for  about  five  months  with  light  fln^hw  of  fever, 
wliidi  sometiines  confined  the  little  patient  for  a  few  day*  to 
hEs  bed,  but  pBMed  away  without  leaving  any  trace,  iintEI,  a 
few  weeks  after,  hU  parciito  obeurvud  that  the  child  played 
with  the  right  hand,  but  did  not  om  t]io  right  ami.  Tliey 
eoon  ftUo  ]>oro<»vod  a  marked  emaeiation  of  this  part,  and 
(January  27,  1862)  brought  tlie  child  to  me.  The  boy 
was  strong  and  hearty ;  tlic  right  foroann  and  hand  normal  • 
the  right  arm  xomowhat  emaciated ;  the  deltuidi'iM  in  a 
condition  of  complete  atrophy  ;  the  ligainentti  wore  relaxed 
to  euch  a  degree  that  tlio  humerus  conld  be  luxated  in 
every  direction.  Ujion  direct  escitetnent  a  uligtil  rvnctloD 
of  the  anterior  part  of  ttie  deltoidens  was  indeed  Btill  mant* 
ftated,  thoDgh  an  electric  treatment,  carried  on  (or  an  nn- 
nenally  long  tinio,  had  not  the  elightMl  reatilt;  and  never 
in  any  i*iinilnr  eai«e  of  great  relaxation  of  the  lig.  eapoularo 
humeri  and  its  acceMory  ligaments,  have  I  witneaeod  a  favor- 
ablo  ieeno. 

[Oaouwi  iMTAmLK  PAauraa.— Tb*  wl^Mit  of  InfonttU  Fanlyili  to  ef 
rtrj  grcal  )mparUa««  both  oa  MMWit  of  lb«  IVvqwaej  *ilb  ■Udi  mmi  ao* 
cor,  Knd  lb«  dUlkvhjr  vhMi  MMdi  Ihdr  cvrn.  In  the  gMMnltjr  of  tniiawi 
th«  iltmm  \»  Mawti  Is  Uk«  Ut  own  eemmt  Dnm  »  mteukm  IdM  <h>l  noiUlg 
OM  ba  den*  io««f4  tit  wtiml  mrar*!  jmn  ago,  bovtror,  I  pobiud  Mt  ihm 
tn»  nattuti  of  ireaUtf  ilia  varsl  sum  ef  Uw  alftoUca  in  qotBlloti.  Tfea 
nwihod  oonrfau  In  Ibe  ■*«  tf  tin  dUraci  gftWank  tvntEnt. 

Id  lh«  .Vnr  Yfrk  MtilealJmnml  for  DoMmbir,  1868,  I  rcrorud  Uw  bU 

Cm  I. — H.  J^ mtk^  tftd  Bt»  jmtt,tuat  sniUr mf  ouv  April  Itth,  IStft, 
10  Im  U«at«d  for  pantljib  of  both  Iowm  uiremlitOL    Owing  tb«  pnTkw 
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A  itmiUr  psnlvBlA  of  Uio  lover  extromitios  oocora  id 
nn  OMea  among  ulultA,  occssionec]  dtlier  hj  tho  iiiflaencu 
of  tome  exantbematic  a<:tioQ,or  other  unknown  cunae.    Tho 

(OBMBT  \he  ehBd  had  fudbnd  ft««  «bMftiig>«o«^,  ud  «h«a  lh«  dUnur  vm 
»t  It*  lialght  notion  ■nd  HiiMtioa  «««  Mdilanlj  tott  in  boik  Ics^  fnuu  tlie 
lilp«  4o«a.  Modlcal  *d«lc«  wm  at  oom  ofatolnod,  uid  ruiouii  ninmrM  wmo 
In  eewqiwnco  aAopMd,  aillMut  anj  nmlarUl  bouBt  lk*-b*Uil«^t  »a*  tlMD 
NcodMMMded,  twi  Ihia  «>*  riiUiAill;  pfnioMl  (n  for  mtwbI  inaBiha,  >tlli  tfan 
Nouh  of  itauving  MnobUiijr  lo  betk  UMbf,  u4  moUm  W  llw  bumIm  of  Ike 
IhlglM.  anoe  tiMa  •IfTclnila  had  bwn  •dnlnlatcnd,  bank  b;  die  mommIi  and 
hf  articwMMaM  li^MtlMW,  vMont  the  (mm  InifroTMiMl  Mb*  cAcmA 
VpM  a*m\mfkm  «ltk  Ihe  ■aflmlo—lBf  I  Iband  tba  NndUitr  of  bodi  Uaabt 
lelanlil;  good.  n«  aiwoiity  of  «  dalleata  tbMinoratur,  ilia  balb  of  <rhkh  wat 
iiqilkd  to  ite  tUih,  (Uod  at  M*,  aWli  batov  the  kacM  the  lcmp«raliu«  >a« 
liul  HI'.  Tht  (Uld  «■■  able  to  tax,  eiMnd,  raMUv  abdwM  and  adduct  Ik* 
tblRhi,  and  to  ttt  and  aiwod  lb*  laRit  Thara  vai  no  pvwer,  hovairar,  «r«r 
Uw  foM,  aud  npoa  twalU  aoaatnailoo  1  oouU  not  6aA  that  a  ringtc  Dmele 
tfUuted  bdov  ih«  Iweaa  waa  eapaU«  of  oonln«linf  from  (Hvbr  Mnollon  cor- 
mu.  hoik  kga  vera  aucphlcd.  Tbey  ncro  of  the  aaina  tlte,  bdog  at  ika 
hfRaM  pan  aU  and  a  quaiUr  Inchea  la  lArvamtiitrttM. 

AMt  ban  tha  pafaljrab  iha  <kM  apyaarad  w  ba  In  good  btaltk  Ita  ap- 
petit*  waa  govt,  ihm  «■■  M  fia,  and  it  Oft  wall  at  lighL 

I  dfaMtcd  tbu  nlglbl  aad  Mnint  both  ^ga  ibooU  be  put  np  i«  tk  kaMO 
b  mU(  of  tba  ttMpcfataK  of  110*,  and  lupt  (ban  br  Iwaitj  KdaMaa;  lb»t 
Iba^  tboBld  than  be  <rdl  rabbad  tor  batf  m  bow  wllb  a  comm  tooal,  aad  tba 
WMtlaa  towdad  (ba  the  aana  period ;  tbc  ohIM  «aa  alao  l«  b*  brw^t  to  m* 
Ibraa  Uma  ■  weak  far  ftradladoii. 

TMb  nraiwwi  «a  aontlmed  for  throe  watha  vtlh  bHt  UuW  If  aaf  bMafc 
Dnitag  lUa  il*a  I  lutd  eaatinued  to  iiaa  ^vj  •uneg  taiduotlaa  ewnnta  fcr  It 
!•«•  bIbMM  I*  aaah  l«|  thrta  thaea  a  wetk.  The  wachhw^  wUah  iraa  rtr; 
IMWaM,  waa  pm  b  actioa  bj  a  batMey  eanrioUg  et  three  SMea'a  edk  Tha 
nimm  uttinl  oasMd  tba  aMet  Inlanaa  pala,  bai  did  hm  prodHoa  tha  alt^i«M 
apfiaftBt  contraullun  b  any  miiatlh  I  then  dwarmbid  lo  omIm  we  af  tba 
eonalaBi  comiit  dcrit«d  r^«n  a  Tultaie  pile  of  one  faoftlnd  palra— aad  «oaa» 
qutatlj  pDMMaed  ef  peal  ImmiIij.  Ha  falaa  *vr«  applied  fltal  to  Iho 
llblatta  anilraa  of  the  r%lit  Ung.  Tha  jaatant  tha  drmll  n*  B*dr  th>  fool 
UMTad  <qi.  Bf  eoBil«alnit  iba  upariawml,  I  faond  that  contnellona  oould  be 
ludwaud  b  tnrj  meeda  of  both  laga^  I  tbm  haid  an  amngMDeM  eouliwaad 
for  niiktng:  and  braaking  Ibe  drceit  rapldl',  and  |wne*m>l  with  llie  tieaUnaat 
dall;  fo[  a  irt«k.  D«rinff  ibt  «klc  of  Ibb  period,  at  cntj  trial  eoMtnetloaa 
were  bvariablj  bdaotd  to  atarj  Mnaela  tipaM  lb*  drcvll  btt^  toada  a»l 
fareh«B.  Tha  warm  water  Mwlwi  and  kMaiHng  were  alao  eoMbaad.  I  n»w 
I  that  ibe  idnpcratute  «f  the  Itga  balow  Ihe  kaeea  >u  U*,  aaJ  ibai  the 
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panljRU  in  au«h  ciuea  is,  of  T^niime,  imbject  to  meh  cnodjfl- 
catiotiii  aa  tliecompleted  Btructuraof  the  body  wuntd  iiidaoe. 
AmongthceearBthefollowing:  1.  "Astheboseaof  thvulnlt 


«TVqMf«n«M  «■«,  M  tlio  fomitr  plaof  or  BM««i«aeat,  WT«n  and  MMigtttli 
tiwbca.  Tlw  TacU  Ihil  Ibe  lOM  could  DO*  b«  ■U^llj'  BcMd  ud  «i(«»daJ  bf 
r«limUF]r  tdbtu,  and  Ihil  thoro  wu  m«w  Utile  power  »>cr  llie  eutroeooBdl 
Mdfclw,  kMarcd  idc  ibat  tho  cute  oonid  vltlinaldy  be  oamplcuv  In  thla  bopa 
I  wu  Dot  d1up|»>lntcd.  AmendiDnit  coiitliio«d,  and  on  iho  ITih  ot  AvgaM^ 
«hm  I  M<r  ib«  otiiU  for  tha  tut  Hum  piaTMrfoullr,  po««r  over  aD  Ih*  mm^ 
clea  or  both  1^  *••  »1maiii  <i>mpl«t(-l]r  mlond.  Very  tvMe  InilacUoa  rar- 
rtaU  Dov  oauMd  oontrMilion.  The  tibialis  asUcnu  wia  Mill,  hOKVrcr,  traak  i 
but  I  haTo  CO  doubt  that,  bj  eitKite,  It,  •■  ««H  a>  all  Ihe  not,  will  btomno  *«U 
iKMiriahcd  and  nrang.  At  ihi*  daU  the  iIi«anif<creiiM  of  the  bg»  WW  (Igkt 
aud  a  hair  iBcbca,  and  Ibe  l««>p«r«tnrc  tO*. 

Cm  It.— v.  W.,  fniulp,  af[ol  tbra«  jwra,  «m  broog^t  to  n*  Dar.  Blh, 
IM4,  nnMng  und«r  p«nl*ilii  nf  the  ri|[hl  lower  vilrtMltr,  Ibe  coBe«)a«iiM 
ef  a  frrtr  lith  nhioh  ehe  had  b«ra  aftcted  Ibe  prpriou*  luninier.  Vpaa  tx- 
H^Dation,  I  found  tho  lempcralure  of  Ihe  leg  bdow  th«  1iD«c  ris  degroea  towar 
tbu  ibsi  of  lb*  olfccr  Knh.  Tha  (i(«atnf«r«nM  at  tho  Ailleai  part  «t  tlie  calf 
KM  an  ineli  leee ;  een*nilUty  «a«  obln«e,  though  not  endrel*  abdlrfiaL  With 
the  eiCFplioo  of  the  Scior  brevia  di^ionim,  tbpre  mt  complete  parklj^  ef  atl 
the  uuM^  whicb  act  upon  tbe  foot  ud  toee>.  There  ma  not  the  ibghitet  oon- 
iiaction  prodaoed  la  anj  olhte  by  atronit  Induetlon  enrnoU. 

frevioue  lo  tnf  eteing  Ibe  child,  CuadlMlioti  halt  b«M  imperfiellf  OM^ 
aad  alTTthnia  and  aliniulaliiig  linbaeaU  had  been  emplo;^  vllbuut  aaf  good 
cBboL  Tbe  eptnioM  wm  expr««eed  hj  aeveral  omhtoDt  phj^elana  that  a  <an 
waa  ImpOHiMe. 

I  detenniMd  l»  mtkt  qm  of  f try  poweefU  bidocltoa  (itfrteiu,  bol  wal«r, 
rabUng  and  kB«»diag,  ae  b  tbe  cue  dewribad.  I  eonilnwd  Ibrae  meaauna^ 
•Ad  by  the  ITtb  Ibcre  wa*  rrrj  mntUenUe  aBasdoMDl.  riUvdlMtloa  ha4 
batn  employed  at  IntirTala  of  two  or  Ihtw  day*  ibmi|b0)*l  the  talarraL  Tb* 
i«mpai«tare  of  the  Irg  hid  Inoteaaed,  and  (outiaoHont  of  Ihe  tzteoMf  anaelM 
of  iho  (bot  (ud  loaa  ceald  be  udl«d  le  a  dighl  exunt.  Tliere  waa  no  inoraaN 
ef  ealutriary  pow«r. 

Ob  the  SOib  <4  Uiumrj  I  applM  ■  baltcey  lo  Ibe  Mmb.  condallait  «f  a  ^ta 
of  nno  a»d  one  of  allrer,  oonnaeied  by  aa  lo>akled  wtrtt.  The  itae  plate  waa 
kept  In  ttmlaet  with  the  ibigh,  wUb  ibe  itlTer  plaW  waa  placed  on  tlie  aMatlOr 
pan  of  the  \at.  The  arritticnt  waa  worw  conaUalJy  fcr  tetcnl  weak*, 
iriiUe  tbe  olber  Meaawea  were  not  dboraUnaed.  By  Uio  In*  of  Martli  ibeN 
waa  awry  JeeMed  tapeawwl  aaattllwled  b  all  ihe  aymplooM,  tnil  tliRrawae 
aa  mdoobud  btNaee  of  Tohwiary  power.  Mil  ibe  Motrwellew  oawad  Ity 
Ibe  hadeeed  t«mMt  were  riry  feebH  and  in  eoma  of  the  tBuacle*.  aa  the  ribUk 
aMik«a  aad  ftnmti,  eooU  aot  be  csdted  at  aO.    I  Iheitfori  detnnlned  W 
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tra  Cully  iloreloped,  tlial  rclAnlatlon  in  the  itrnctunl  growlli 
of  lli«  afleoted  iiienil>ens  whidi  may  occur  in  <'BM»of  iuhatiJo 
epiral  psnljets,  has  here,  of  cotunse,  no  place.    S.  In  oon- 

nak*IM«faM«««po*«ri'«laantia*tila<in««l,k»d  hwl  the  tallny  cniwlnipld 
wUcb  hu  been  rclnrvl  to  \a  lh«  hialarj  of  Uie  prvriooi  omc  Ai  mwb  u  Uw 
polM  vera  q>pB*d  to  the  tkUi  onr  tiip  dbUU  ■allew,  tU«  noMtf,  Uid  Mlwn 
la  MOtoct  irith  H,  oontracwd  poaerfaltjr.  Tb*  psroaal  alao  leud  »*tl  iwicr 
lU  UUliMiK*.  I  ocnttwMd  l»  nwkc  >i»l  brMk  ili*  cirruii  orpr  dln^njot  puinu 
«r  ih*  Uff  for  flftMii  mlantM,  frer j  lime  caoiing  ftlrong  idhkuIu  caatncltani. 
The  UMtment  >»  ouried  on  IhrM  time*  •  «od(  till  Ibc  I«t  of  Jum,  U  vhkh 
iiB*  volaaUTf  po««r  vm  tvttotcd  to  <«M7  muade  of  ih*  lig  and  ht*.  7W 
Ubklla  ulkH  asd  paroui  «rre  itlD  Brabk^  boi,  wtlh  all  tba  olfccM,  had  ba- 
BMBB  raipCMtTa  U  MaMd  tvmnUL  Dkriag  tba  Montba  <4  ime,  Jal^f,  and 
Aagui  ifc«  ablld  ma  km  io  tba  coaal,  and  tta-baiUng  vh  luod  oraf;  itj. 
Dariag  lUa  period  no  «l««lntil]r  wai  enip)a]rtd.  It  *aa  mmtid  ^als  oa  Ifcn 
1M  of  atfUmhtt.  Bj  Uia  SOtb  of  October  tbc  lilUe  patku  «■«  alMeal  *ell. 
n*  poaterior  miMclBi  iff  lb*  Icf  and  ibaaa  oat  Ika  aUa  of  Ika  foot  •««  iMtfecU; 
iwttrad;  ibt  ntanaen  oT  (be  (oea  van  alao  i|«lu  povatfbl,  and  Ihc  ptroaat 
Mtol  wall ;  tbe  dbUb  aolkui  «aa  ibe  0017  «M  ahH  wu  wt  CBtlntjr  aab- 
)«n  t»  iha  a«tlo«  ot  Ikt  wUL  Tha  lataparamra  of  lb«  by  na  Mt  appncUbtf 
b«te«  Iba  olbar;  U  bul  nul,  howa^ar,  rrniioKi  iu  fall  (Ih,  lhQa(lb  ll  paJad^ 
iinp(«r(d  Id  iU*  napocL  Tbo  Usnmm,  ■Ucb  at  first  waa  i'M7  wfO  uarbtd, 
wu  ko>  Kiarptl;  ptrociiUblr,  and  «m  aMiraly  obttaud  bj  a  btsoc  wbicb  pr«> 
MMad  btr  dreniiag  bar  tkiabUi— •  babll  abe  bad  aoqoiKd  Ifaroo^  iba  Ikaba 
bdac  weak.  Galranlam  lad  femdliatiaa  wcf«  *iill  conll— ad  anw  a  w«ak  Io 
dw  tiblaU*  antlciu. 

8oea  aflarvard  1  UmI  iliibl  of  Iba  patUnt,  la  caDanjuam  at  mj  galaig  Io 
SOKf*.  and  do  aoi  kiww  *liat  b  b«r  pnMM  oandllien. 

C*ai.  lit.— W.  S.,  inalo,  a^itd  four  ^ra,  «>•  plaoad  nndar  ■*  <ar«  Sejh 
taubv  H  IMA,  vltb  oomiilHe  jMrnljiU  of  Iba  kft  dahoM  nuatte,  >Uiai  had 
jiamMad  Iba  onar  a  7«ar.  and  oblcb  had  (UMcd  t^ta  an  allaek  of  iwaaiUa,  at- 
Umlcd  «l(b  grant  pabi  (n  Iba  baok.  (Mclnatlr  ibc  nbola  cilranlir  bad  b*an 
paraljaad,  bat  tbo  otbor  MomIm  laoortrod  ibrlr  oonimcllla  fomw  In  a  fe« 
d«fa.  At  Iba  Hum  I  «aw  tbi*  ohiU  lb«f  all  rw|>oo>t«<l  ariliKlj  to  IniJaMd  mn 
VfM  ttttpt  Ibo  iMUU,  lihtab  wf  abMilulal*  dctol'l  of  aU  irrlUlilUl^  Tba 
urn  Muld  not,  IberoTorv,  ba  nlaol  Itoat  Ibo  Me.  Tba  moacle  «a*  «brankt«, 
Ba4  Iba  (bonldar,  la  o<nu«()atar«,  *ad>  l«ll«»*d. 

Aa  1  bar*  aald.  Induced  curraaU  bUfd  to  preduor  III*  *ttKh<0(l  adlaa  In  Uia 
BMMila,  B*d  Ibnagk  I  apfdied  ibafuU  povar  of  aa  buluclloa  apfaralu  of  mxh 
paaUa  autagtb  tban  DacbaKoA  er  Rbaukorf X  OT  *nj  olbo  I  ban  «v«r  aaM 
UHil  b  medldaa,  no  (xnaiidbto  rank  lbtlo*«4.  ITpon  a|f  Ijlag  iha  diraot 
corrcnt  oT  mr  *oltak  pile,  a  atraag  ooalrMllMi  anMtd,  and  dmllar  actiona  U- 
laved  oc  oath  formatlaa  and  raplur*  of  ibe  drenH.    Tbla  UaaUMnl  «ni  om> 
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»eqaence  of  tlie  adiih'a  greater  eiivrfi^  uf  will,  tiii))«1Ung  him 
to  brinj;  into  actiou  mufcloo  wliicli  van  be  miule  to  perform 
tho  duties  of  the  {wruljzud  uuw,  as  well  aa  in  Dotueqaonco 

llBtMd  tlHM  ttoM  ■  Wf«k  UU  tlw  Hlh.  At  ihU  timt  tUgkl  monowBU  ciMkl 
IM  MMnplUM  lij  tbo  «i*rel*«  ot  the  vlU.  InitiMd  CHmU  <r«r«  no«  BMd 
iriib  ih«  en«i  «f  Mtuine  ttrooK  c««mcii<>ni<.  Amarnhntnt  ooniiMMd  In  Uk« 
I^M,  Mid  bjr  th  lOlh  of  OMulwr,  th«  miurle  h«l  acqulnd  alraoM  lU  fill 
poacr.  The  «Mld  couM  ndi*  Iho  mnn  Oon  Urn  ■idi'  olth  etM,  taA  hold  h  Ik 
IhU  pofSUon  for  half  >  mfaiuta^  His  atropb;  bad  alto  ecail;  lUuppwret.  Hi* 
UMBOMt  «ru  now  iStooiitinanl,  and  gfnMatle  <>tvreUM  rtoom—lwi 

Tba  Tohal«  pile  aacd  ni  the  on«  flpuvd  and  dworibad  on  p*|[M  VH  aad  H 
ef  Uili  irnatiac. 

Not,  thia  Tone  oJ  paralftli  OMurring  to  fo«ng  dilldns  'm  Ihat  wlikb  UU 
Uot  and  Uirtliei  ■  har*  doacdbod  u  lb*  fti'a(|Wil  Milw<Wf  ib  trm/aiia,  akd  to 
«hkti  Duclioniu '  hat  gimn  iho  nan*  of  Araiyab  atn/Jilqiii  grmlmmir  Ji  TaM- 
/aaw.  riwioua  to  the  writt^^  of  th«w  author*,  Ibe  aSbotlon  la  qwnIlM  wu 
not  dutlBClIf  reMgnlxnT  aa  a  aerianlc  ducaar,  but  Wat  oMiftnoded  allli  K 
much  lew  BtrioQ*  dbonlcr.  I^ua  I>f.  Wnt'  dncribcd  ll  loleraUjt  >«U  lo  • 
papar  on  llii>  jtaljA*  of  i&ranw.  bw  r«fwde4  H  ai  a  nrlel;  of  4lae«M  «Ueh 
ftpp«wol  qudur  two  other  fiirtM,  ou  of  whkh  wa*  oonRtnlUl,  Md  lh«  «ll)«r 
oT  artiMqUBnt  origia.  Both  ct  ihitt  irrrt  not,  in  hb  opli^on,  of  aa;  a<tto<w 
dMiwHr.  The  other,  «klcb  waa  omA  mont  aerctt^  occvrrvd  gOMralljr  la 
dobifltatad  diiUnt^  and  vbhoM  ublUilng  «rn|>iMn«  of  anjr  dicM^tv  of  Um 
bnk.  Hwoforr  vta  «Am  oalj  partial,  and  though  tho  ftMtal  health  wma- 
tinea  hceane  rabaM,  the  aflertad  Ifaoh  nnaiMd  |M««ri«M  and  matad  away. 

Dr.  KfBBad<r*  »n4e  two  rctj  exedlCnt  menoifS  on  a  Ibna  «f  t«inpe*W7 
paraljait,  lo  whkh  ha  had  obMftsd  ohUdrta  to  ba  llabb.  TkU  eimt  on  ntf 
mddcalj,  and  dbiappMivd  In  a  few  day*  uniUr  apprcfrhla  IfBalMWt. 

Dr.  Ilandfield  Jonot '  hat  r«c«Dtt]r  rtlatcd  the  drtaiU  of  leranil  caaa*  oT  thla 
ttaiporarr  panlpii,  and  a  nuKbcr  of  rimikr  one*  ban  booa  «id*r  bij  owb 
idiaisfb  All  rocwrend  under  Ibe  me  of  atfjfhnia  and  iron,  eonbkwd  with 
nlld  Inradale  cumnt*  appUod  lo  the  aObMod  UbIm. 

Ouohmna,  hi  the  wort  to  whkh  wHwence  ha*  beta  uad«,  deacribta  tlw 
•nwllMi  Mw  nndar  notloa,  with  Muoh  tnl—tf,  tMlh  at  r«||arda  lu  urmf- 
taut  and  paihokcf.  At  the  nant«h«glT«thiDdlaat«a,be«onaldaialt  locon* 
abt  oaiaitlally  In  atrophy  d  the  nwath^  aUcaded  with  latljr  dcgiMfBtiM, 
Thai  thii  UtUf  la  ahaotl  alwaji  th<<  e«adltliM  of  Uio  inn«dM,  I  aa  nrj  twa  t 
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of  the  greater  firmneee  and  raeutuig  power  of  tlie  ligwtionU 
of  Uio  ulult,  Bccondftry  dcformitiM  are  not  developed  to  tbe 
uiiio  oxUiiit  MS  iu  Uie  HplnAt  panlyMs  of  children.    3.  Aa  in 

•I  ilu  M«o  ikai^  mj  wftrifK  kada  na  to  llw  tomiUilm  tfctl  lb«  casftnioa 
«f  Ih*  niMcaW  clnua  Itilo  U  ii  Mi  a  tteumry  ittowfidinm  In  tbe 
HiUc  ftnm  vbirh  I  Imts  qoaud  Um  te«galag  waca,  I  ilatad  Uiat  t  ww  du- 
pOMd  ki  nganl  U  »  an  allMion  In  which  tfe  wwch*  bteoma  Unphlod  and 
loM  UmIt  irriubflU/  wiihoat  iMctMarUjt  aadctgotng  bttf  docawmUaK  rar- 
4b«r  Ofihaea  ^a  uoflnud  m«  In  tUi  oplalon.  Ai  ■  nilr,  howonr,  tbi*«  U 
noJoabtaf  tfctconaXB— afI>*tfcmrtThwlat>Utl«w  toth*|MHhulogjQf 
IbadbMc 

Awordtag  lo  Ihii  aolLor,  Iho  principal  pli(ooai«u  aUtli  charHWtiM  >hal 
I  h**«  4e*l|^i«d  nganla  ialuitlle  panUfsli,  an  jMialfala,  tinfbj,  »»i  In 
aama  sOKlaa  a  man  ftafcMd  Mm— IhUj  <l<««iurallaa,  or  (uhiUuulMi  Ifc* 
Ikt  thai  Dwahai  ymMlT  tbw  aiWl*  that  tU«  lart  m^IiIm  b  aot  faraii. 
•Ue,  it  a  actlaaa  ofcjwrio^  (vm  If  than  were  m  olhcn,  lo  iha  tans  whkk  ha 
kM  niplrf  to  the  dbcaMi  II*  laigtb  ud  tba  dUouhj  of  nodariag  Ii  into 
atilmrf  Rigllah,  han  aUtd  In  Inrtrlag  dm  to  pwpaae  the  name  «hkti  sUad* 
at  Uie  kfad  of  IM*  article. 

Oifanlc  tn&ndla  panliuli  b  f(«aMnllj  pn««M  br  Mrik  utlUniaiK  and 
fain  iB  Uw  back.  TU*  pain  narki  Iha  taat  «f  iha  diaaata  oT  Iha  apfed  cord, 
to  vbkk  Um  raralrilB  «f  ihe  iMuclaa  ia  d<ae.  What  the«act<bara«4erof  lUa 
tflMti  a&dfan  najr  bt^  eaanot  gcoerallj  be  dMetadned.  Im  ana  laataacat 
whMi  I  bad  tba  oypwtantt?  of  waHag  a  poaUnottcan  -»"-'-- ''-r  aMl  of 
hupacdiV  iba  MftdUhm  «f  iba  cord,  I  iMnd  a  ckaMx  paiilaD;  tIM  «rUh  a 
T#(7  itoall  olot  Tba  panlrala  h  thia  mm  waa  ataauad  In  Iha  Ul  lover  «• 
tratnUjr,  and  l«i  bapa  Ibor  ratra  pwTtaMly.  Tba  ImIm  asiaiad  in  tbe  lomr 
[>«t  of  Iba  dotaa)  Nsloa,  Ik  iba  left  uMaior  odnma. 

In  •««)«  (aaaa.  J»*btl««n  Iba  mainhvaBea  of  tbe  oerd,  onty,  an  alicia^ 
and  tbe  Ba«dlttow  mmj  be  om  of  ibapla  oo^^tailon  or  af  iKlUitmatlco,  whkb 
Btnaralljp  anMan  ht  a  ohNafa  btm.  la  othara  Iba  aabaUnea  of  the  eonl  la 
fiacaacd.  Whan  tba  dbaaaa  of  tba  «0(4  ar  Iia  oMabfaaaa  aboUr  «r  in  part 
dlaappaaw^  aa  loag  a  llna  baa  ganwally  tlipaail,  (hal  the  Momttila  powte  a( 
the  nuaclaa  la^l,  aUvidir  haa  b<g«H,  aad  ftuj  aahMlliitLni  U  oRcn  calnff  o^ 
Tha  aAelka  la  thn  tMlr«lj  tanawhr.  Tba  aarraa  an  aot  afipafvail);  in. 
pilwil  la  thf  InmrttT  <ir  iheir  BaoHleaa  j  aaaalMtliT  la  DM  nateriaUv.  IT  ai  all, 
Uaacawl.  Thare  U  aiwylr  ■al.BnWWOB  of  tba  tawiiloa,  aaa  daa  lo  any  laaMIJly 
uf  tbe  atrraa  to  iraaiall  IfHiiliae.  bat  to  tba  ftel  Ibtl,  ftea  MUial  dl*. 
far,  Iba  prapw  Mtanlaa  baa  no*  baw  a«al  tbraogb  tbe  avrea  of  Iba  aAoiad 
paiti  to  Iba  — elta.  flw  w  loaf;  a  Ifaiia,  Ibat  tbe  UUar,  hfT^  loal  ih*  i»*«r 
of  badag  «i«Had  b;  llialr  laiml  ntolor  ltt£iimc«,  are  Incajwhto  of  morering 
riialr  tone  aad  btnhby  (ondltScai. 

Varr  earijr  b  Ibt  «o«m  of  iba  dlalna^  Iba  dtctrie  coniratlllltjr  of  tba 
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DO  case,  so  fur  M  mj  obocrratioa  goe«,  u  the  power  of  loco* 
motion  removed,  tliere  cannot  be  bo  great  a  distarbawce  in 
lb«  oircuUtion  of  the  blood,  nor,  ootwcquoDtl;,  eo  remu-k- 

«n«wl  autlw  U  ibtMilnJ.  VThm  ih*  pob*  at  an  MucHaD  odl  u*  tpiiUeil 
U  a  liMllbj  Mwe1«i  eoMiBotioti*  aiw  ptodncMl.  But,  tvtj  nkfo  4ftar  lh« 
■PIwwuKc  of  orguiit  iBbntlto  pualysla,  (liU  fccidtj  bcgliu  to  lUc^  •nd  in  tli« 
MOiM  of  ft  (nr  aimillu  it  •iMgrtfcs  krt  la  Mme  «f  tb«  mudM— mi  to  ftU, 
for  It  gaoMllj  htfptua  ttM  mnim  om  or  toon  chi  Im  eidud  u  fmrtimrtlnni 
t>j  (traaii  Muoed  Mtrwt*.  lb*  p**«r  of  th«  «UI  l«  alvaja  loM  o«w  Am* 
mdkIm  Is  *hicb  Um  ftocirk  t«ntnKittlij  hat  dia«(>p«u«d. 

Alrop&r  UkM  flare  on  account  oT  doGdcnl  BUIritiOM,  la  oooxqMDM  of 
tbe  ori^mJ  tjiaai  diann.  A  leu  unouiit  of  blood  flom  through  Ibc  ummIm 
of  lb*  affiled  limb  that)  throof^  ibo«  of  i  corrMpondlag  »fiiw  whkb  nay 
b«  bMlitif.  Tho  niuicli^a  Kn<lual1y  wa*lc  »wtj  la  more  eocda  of  iHhhr 
IImu*  ;  tfao  tDUMular  iii«u«  t«  ibAorbcd,  or,  u  i«  gmorall;  iha  cavi^  b  r<-plao«4 

Alooig  irlib  tL«*o  ctuLogvi  tbcrc  It  ilviji  ■  rcdacUoo  of  tMRpttatar*  te  iLa 
afbdod  paru.  Tbli  *oinptIinRi  aniounti  to  m  mucli  a*  vW*'  *"  **"  ^V^*"* 
ihooi^  |«Mral1;  li  b  not  taof«  tlian  Bt«.  If,  nnilcr  th«  ua*  of  apfcopftala 
guaof,  iMpravoaenl  labM  pliM,  (he  Aral  ladtoatko  l>  riion  bjr  Ifce  return  of 
tb«  tempcnUw*  toward  the  Mtnnl  rtandaid.  It  tlin*  beeooMi  la^rtuii  to 
ha*«  MMiu  Mcaaa  hj  •rbidi  a  rtrj  allgh  btrtato  af  haal  ma?  ba  aoAwil.  Kor 
IhU  purpoM  I  UM  Iboquarri'i  dkkt,  wtileh  uo  plao«d  h  ooninaakalloa  vlib 
■  i^vanoniawr.  TboM  dbk*  eontUl  of  a  T«rjr  Ihiu  plil*  of  rdfiptv,  abMt  tbo 
■lie  of  a  hatf-dboB,  Mlderod  to  a  this  rodof  bitmiilh.  TliU  bllor  b  MtualiHd 
in  a  «nuU  lobe  of  hard  rsbber,  Atniihed  iritli  i  tundle.  The  dUka  at«  t*ti  ta 
wmbtt.  Oar  I*  ploMd  on  the  Moad  Uinb,  add  tbn  otbor  on  tha  oarmpoadlli( 
|«it  of  tbo  fianljnd  Ibnbb  Bolh  aio  La  oconMifon  b;  d«ltoai«  oHk-oorand 
wIfW  with  th<  polal  of  •  galranoMtter.  If  the  tcmponturo  of  both  Itaibo  b* 
Ibe  nine,  Ibe  nwdlo  of  lh«  galranomelor  rtmaini  quiet,  if  either  be  wanuw 
Ihaa  the  other,  tho  needle  b  deOcoled  to  lb«  north  or  aouth,  •crowding  u  ona 
or  Iha  other  limb  ha«  the  Ughcr  l«m|»«m«rt.  Bj  Ihb  appamiH,  Ter*  aiach 
bw  Ihaa  tho  hndrcdih  of  a  dogrto  of  tanporataf*  can  Iw  doionBliied  with 
abooluto  cortalntr. 

|i  la  abo  OMvedinglj  Isportanl  to  aaeerUia  Ibe  oondWon  of  tho  mmimIm  •■ 
to  tiiif  ilegoMmtkn.  for,  If  thb  tmioaa  baa  adranoed  W  anjr  coMtilanbto 
ciWiii,  the  dIMealtjr  of  tObcUng  a  rtMoratlOB  b  Mooh  hioroaaed.  K«  bmm 
of  arrltlnit  al  ■  oOTToet  co»«lmton.  la  TCprd  to  ibda  poial,  b  at  al  <Mip«Kbla 
to  a  nIoroMopkal  •tamfaatSoo  of  (he  ntfOOtod  tianM  PachMme  ba«  drTta«4 
a  anall  trorar,  iihbh  tdnlnbl;  aiwwera  lb«  pmpoat  of  •UraoUnff  a  nilanta 
portlOB  of  the  moKb  «llbo«l  eawla|  my  woro  pain  ordloliwUwoe  tbau  lliai 
hidacvl  V  the  priob  oTa  DMdl*^ 

The  laaiTumenl  b  fbowa  ht  Igars  18.    It  b  tntrodoMd  opan,  »•  tl  a. 
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able  Jt  reiluction  nf  lemperftture.  4.  On  tlie  other  liaiid, 
as  a  nwult  of  the  double  aioonut  of  work  devolved 
ii{M>ii  the   muscles   that  perform   (lie  dutiu  of  the  p«f«- 

Wh(*  It  b  well  Im,  \he  mmII  buiua,  ■■  tlw  nadir  put  of  iIm  haadle.  b  pwbod 
fbr«af4.  Thb|irapcli  »  UlfcTfiMkr  oTiMriaBiiMib*  AooUm'.u  iUmkI 
«riU  nonr,  «aJ  ibu  «  hmU  pkoe  of  IIm  miimI*  b  drtMbwt  Md  eugU  fai 


Fm.  18. 


lb*  MT^;>  Th«  lowtr  fl]iiir«  A  reprCMnt*  ih«  InMrament  nadj  lo  ba  >hh> 
dnsB.  B;  ih*«lff  iIm  baiMo  back,  ib>  b4t  of  flbf*  can  b«  Uiwa  oat,  urfi* 
xiin  md;  Kn-  ilcfotwipteal  aiwnlaaHori. 

TbB  niiiiilw  of  ■  p*rl  airwlnl  irlih  orpuite  lalhalUe  pwal^d*  tir  my 
iDWrvrtlac  Nb)Mt«  for  ■IU1I7,  ui-l  lliclr  fiualutloa  ab«ald  bM  b«  nrflMtnl 
In  an;  ou«  of  Ibo  iIlMkH  wb«rv  ib*r«  U  bopo  of  bdnc  M»  la  (Art  >  rare, 
lulved,  vlilioul  (kl*  VMwinallua,  it  b  ofUn  Iwfoufbl*  lo  ^v*  in;  dcftniic 
OpiliOB  vpoo  til*  lulijtct.  If  lb*  moaclM  >r«,  10  ■  lerj  gnat  Hieot,  rtpWol 
t^  fht,  b  alll  ba  «lnio«t  fanpowiblt  W  briag  about  ■  cun ;  If,  on  ib*  <tM,iivy, 
ntk  •uterilullaa  ha*  not  lakts  pkM,  or  if  H  ha*  001)1  ptogrti>d  ta  •  oon- 
pM«l*d)r  ■lif'bt  «il«n(,  *  nr«  majr  b«  mktj  pMMlMd.  The  tb>MW  of  bIm^ 
trie  poalNctiliiy  will  no*  ikuradat  tbn  iralnt.  Ibr  lUi  dbopfcon  )M(  b(<»re 
yi«  chaait*  Ueiat  ia  iha  maKk^  OctarioMllr,  M  I  thotl  Ao^  Itttasfter,  Ibe 
■MMobr  6b(«  proaaiTM  Hi  atata  of  Urtolaglad  Lntcgrltj. 

Fio.  19. 


TW  inrigreiBWa  eboncur  at  Dm  oMiMi  procaM  it  sail  •hovo  la  iba 
aewaipB«]4Bt  tot*,  ngioa  }9  ttfHtnu  a  porOoa  at  iba  qpp*r  pan  of  tbe 
ifbUla  MMkai  OMVcIa  «f  a  bey  «bo  ht4  auAnd  ftaa  orpale  liJuUlc  pt- 
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Ijztd  onos,  a  striking  hjpertropby  of  tlicw  mtucia  ia  in* 
duoed. 

Anioog  other  oaae«,  the  fullowing  huve  fiilleti  under  my 
obiMtrvatiun : 

nlyib  fM  0T«(  two  j**ti.     Oil-globulM  «n  Mca  ».\mg  (he  ««an«  oT  llM  U»- 
tiU«,  ttew  kiHf  ara  Imgukr  uti  tan,  aaJ  Uic  uumcnc  Art*  »r«  bMOMing 

■itwfc 

In  flgura  30  *  mil  nort  tiltanoeil  <Uf;o  U  ibovtL  Tki*  cat  rtpitacBW  ■ 
purdgn  of  tlie  ium  nUMl«  Uki-a  from  tbv  luwcr  p«tl  Th*  IruuigTM  •ul« 
tufc  DMrlf  OMpptand,  ed^lotmlN  kk  mm  b  Iujq  uniban,  ud  fm(.«or. 
PW«4n  •»  »1m  abnniUBt. 

Fio.aiX 


!■  BgKTC  SI  Uie  pMgNM  of  1^  4iMMa  b  nil  •bnira.  Tlw  konr  MkrHtn 
«f  llu  tpaciinca  I*  •  iDMM  «r  hl-giobalM,  ud,  thmugboai  (be  »I)ol<,  tba  tnu*. 
*«fM  nria  an  alMai. 


riB.  at 


la  tgoH  *t  a  ponlM  uktn  fta«  tha  mum  nwucla  om  Moalh  »A«r  Dm 
pnecdttH!  irtvbDCM  war*  nmorad,  I*  tb«<ni.  Tb*  mntrtrM  iUIk  an  tailnt}- 
lt«M,  and  Uio  dukIo  U  a  MtM  oftJI^IwlM  aad  ftt-Tlllitllb 
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CiSB  21. — The  two  baroni  Von  H.,  twin-brother?,  wcll- 
bnilt,  fine,  large  men,  uniformly  healths,  in  their  eighteenth 
TeftT,  BiinnltJLQeoiwIy  fell  eiok  with  the  measles.  Th«i', 
baring  run  an  apparently  favurablo  courvo,  wero  foUowird  in 


na.m 


Flfwa  M  wprwMiti  a  piM*  tf  Um  mom  miimU  iU  wwk*  kur.  It  U  mw 
BOtUnc  noN  ttu  a  ■■■•  «f  eonacotiTc  (Imm^  Ibe  bl  bdig  almoM  nUMj 
abMrbed,  bo  tmncTcnc  or  le^tudinal  ilrla  arc  lo  b«  iwrcdtad. 


Fm.: 


Bai,  ai  I  mU,  Ibare  li  not  ibl*  »c' 
Otpale  '"**'"h  paialfiU.     In  (wa  aa<< 
awl  «Ucb  awa  oltarlj  dua  to  aplaaJ  ilUai 
ma*ela  uscktBuML     Than  acaa  iinifkf,  V- 
rad«M(lM  ef  lanpcralnaci  bal  afv*  (parim- 
eianlned  ihoawd  so  chaw^B  ftma  Urn  ai-u 
fMpwt,  iha  ii^p4oina  >tra  iWlar  to  <'' 
dlMata.     lapiwranau  traa  rmf  alow,  (nj 


'<n  avar^MM  of 

■Arwtur*  ot  lb« 

'ntnctiUlT,  and 

inuaeln  dial  I 

In  (TBfj  oUiar 

ixaaf  ibe 

.    >    1>1  dw  laa- 

liut  r«nMri>  to  OM,  anil  lite  llbkUa  aalkva  of  tha  Mb«r,  neovarad,  and  tha 
cliiltlna  vara  enahteil  u  aaA.  TIm  aAetkn  bi  UMb  oatca  vm  ootiHiU'l  lo 
lb*  laA  loaar  aitomltr. 

t  an  iMDoa  M  W  llM  BaMdMkw  ibal  bUy  Jtgaawatlon,  iliaafh  ibc  ordl- 
mrf  nmK  of  otgi^  takaUt  iMnlH*<  I*  not  as  brarlabti  MOMqaaocc 
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l>oUi  wit!)  A  pknljNU  of  tlio  logs,  indiidng  »  consUntlj  in- 
oreaaing  emaciation  of  thofle  paru.  AVlicn  I  riaited  them, 
whidi  wu  not  till  they  had  reached  thuir  24th  year,  tlio  oir- 

n*  tmlaunt  of  thp  diMM*  emtleU  in  th«  dm  ctgaunl  and  le«l  iMtKk. 
Of  tlMM,  the  lilLrr  (r«  of  nuoh  Ibo  gra><«r  imporiaBM^  Mp«eM)r  tftor  the 
■pliul  iSKitioii  liit  in  ■  mjkunrr  •ubiMnl,  kdiI  tbe  illnwwi  la  shMf  M*rif>aini1 
in  Uie  panljitd  ooailidmt  of  ccruin  miuclci. 

Suting  ths  Bcuri-  aUgc,  ilicrv  la  noiUloe  of  M  nucti  dBcfasDT  >■  raal  la 
b«].  I  know  of  DO  mdl^Ini'ii  wlilcli  *n>  cufablf  of  produolng  an^  >[HcUa 
MIloa  oa  tb«  ipllul  voni  il  Ihii  llmv,  >iii|  crcB  fclW  tb*  (plltfl  «flMI«a  hM 
bacon*  mora  vhT«nlo,  Qte  Dcant  inaiolji  to  b«  raliod  Dpoa  an  IhoM  wbkfe  ara 
applicable  to  llie  local  tr«ubl«  of  tile  mutclea.  It  U  lo  theM^  tbtnEora,  l^t  I 
•hati  paiiioalarl;  iuk  atlenUdii. 

SUTvbaU  U  urcnu,  bocaiuc  It  li  opabta  of  aeUnga*  a  gtocral  Mlamlaat  M 
the  nomni*  tfitan,  and  If^  morcaTv,  a  tMio  to  iW  inuKtMi.  1  giawaHy 
prowrib*  It  In  nnioa  iiiih  Iron  and  pliofptiorle  a«U,  ac«OTdlnji  to  Ilia  (oUoaiag 
fcfDuk:  R.  •Iijvfaila  gr.  1;  fori  pjnipbMphMia  3**,  acbU  pboapbofM 
4lkU    I  ai,  >ri«pua  iin^b«ri«  |  {Um.  H.  A.  ndat 

or  ibi*  a  Itafpooafli]  DUf  be  glTca  (hne  tima  a  da;  lo  «  oUM  of  bar  Tean 
«1d  or  oTcr;  batf  tikaqiauUiy  will  bataoagb  bra  jrooagcr  otiUd. 

Tbc  immedlauljr  looal  miaai  of  (nalntat  an  thoae  vUcfa  an  ealetlalad  l« 
pramoto  ibr  luMitlloii  oT  ih«  OMaelat,  and  rwwr*  c«  anient  ihdr  contnAlIla 
pO«*r.  Tho  6ni  (lid  b  Ui  be  obtained  b;  oaiuing  a  gnaitr  amouot  of  blood 
lo  flow  Ihruugh  ibe  diaesMd  pub.  The  aeomd  b  bett  tAcud  b;  lb*  p«» 
alMent  na«  oTclcotririljr  and  actlie  aad  pMtha  aiMcUo. 

rndcr  lb*  flnl  bead  are  crobnced  heal,  friclloniK  and  Imaa-llnf 

Heat  U  boot  afiilUd  bj  nwau  «f  bol  v«i«r.  A  Umptmon  of  trvm  lltf* 
lo  lU*aM7  b*  naed,  and  lb*  llsb  ikoM  be  ihomughl)'  iBMaemed.  aad  aUowod 
10  remain  ao  for  balf  an  bour;  atli  mar  ^  added  lo  lbs  waUr,  wltb  lb*  vtMr 
of  augmcMing  Ibo  aUMalant  cDwt  1  Utink  boat  Ibnt  applioi  U  more  tMem~ 
dove  Ibaa  oben  ll  la  «*ad  drj.  TW  pMM  of  the  akla  ai«  mora  Ibonio^hlj 
opened,  and  lb*  UuMa  aofUaod. 

Frlclknt  Bllb  a  irj  lo««^  a  floik-bcwb,  or  tlie  hand,  ara  alao  •lotvdloglj 
«mAiL  Tb«r  RbowM  b«  pnciloed  oaroral  Umm  Id  ib*  oouta*  of  lb*  day,  to  Uw 
Wtienl  of  raMcalng  Ib«  aUm. 

Kneafng  Ibo  vomIm  aflbrdi  a  mwaa  «f  cnndiliig  tbcai,  aad  of  hMnadtaf 
tb*  araooM  of  blood  tn  lb*  voMaU.  Tbejr  eboald  bo  pbthed  fltmlj  bolwa 
lb*  Bogtti  of  boib  ^»da  lo  the  ciUni  of  produdag  actt*  Uitle  paia.  Tad** 
ihb  oporalkin,  tho;  ofloa  lo«o  Uiolr  OabtiiaoM  and  batoao  Bnn  aad  ^nL 
DaV  aa  bour,  moralng  aad  eronin^  abontd  b«  cmplojed  ta  tbl«  wa^.  Uador 
Iho  aeiaad  bead  an  ceabnoad  tb*  Moec  dTectval  meaanrM  tot  naloctng  tb*  dl*. 
fwed  Biuala*  lo  ibelf  aomal  oondllion,  and  iJeeirieltr  ranlu  tni  aam^  ibMb 

JU  B—ally  M«d  to  tbl*  ooatrr,  lUil*  or  ao  beaeti  aUaodi  ib*  «a«  of 
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cDiiifBMiMKtlf^  thiglM  of  each  tnouarad,  ro^wotivelj',  20 
ftnd  21  incliM,  the  circuinforanoo  of  the  calvw  10  and  10| 
inches;  tl>e  latter  dimension,  if  tlie  nonnal  relation  of  the 


thk  tgraX.  It  I*  nUitv  applied  !•  loo  watk  ■  (uno,  or  U  b  ^iplojfd  la  a  i 
ucriuMMan<al(«Ui«altad*Mni«e.  IhaT«M«nlbeeiifTtUfmB  an  tnJaottca 
■fipMBtnf  paaMd  tbroogb  tha  body  rf  tbo  opwtof  and  bn«^  talhadhclad 
llHb  t>r  hla  Anffsra  bfliff  llRhtlj  paMad  o*w  IW  AI%Mi  1  b<«  al*«  uttDMMd 
>lMt  !•  ealM  "  pjnaiiiait "  th«  paiUW,  ptrfowwd  bj  Ih*  |i<d*a  of  Uw  maclibM 
balng  hold  ia  the  hands.  Wb«n  tb«  iflvM  in  quoitloii  la  to  ba  UMd,  tht  «Br> 
Hat  ahould  Ii«  a|iplitd  ia  sucb  a  manBcr  at  la  laealiie  il  In  the  aft«lMl  ma- 
oh«,  afUr  Ibo  ■•»«  m  Uioroiigbljr  tt««UaU<t  by  DiMbcnMb  TMt  rvqiUtM  n 
atcnnta  lmawled|«  «f  ifco  anatMojr  «l  tbo  |nrU  wottnoi. 

W«  •raagM  ara  M  b«  faH>a«d  10  Iba  •heliodw,  Iho  aUn  Ia  W  b«  *«ll 
mobtoned,  «sd  Ifct  ecniacl  ot  Ibo  fougm  with  tbo  oUi  b  M  b*  mado  orw  ibo 
pobuo  of  orfpn  and  tnocHiM  of  tbo  paialTiad  BiaMka,  oadi  Itttng  lakn  afi  fai 
tain,  hlhii  >a7  tbecofrait  Umado  topaaa  tfarou^  tbo  diataatd  pwianove 
«tbeSmHj  tbiB  It  vooU  otborabo  do.  To  prrfarm  tbo  opctatlun  with  tbo 
BHiawry  earoplotwiai,  If  an  oitrwnlij  la  paralyiad.at  kaat  a«  bom  U  roqulrad 
Tor  OMh  (faiuy.  lao  m  Ibno  limao  a  »«ok.  Vhm  1  owplor  Ibt  tndiKod  or 
ibmdaio  cumni,  1  miku  oac,  giminiij,«l  Kiddor'i  or  Pwotbirt  iadoolkn 
iDMbin».  I  know  of  no  oikcr  iMdaottoa  ippanlw  vhkfc  It  io  wwiaw  »d 
•0  eflbeiiul  m  IbcMk,  Tbcjr  oro  oaAelcatlj  poworitol,  oro  not  iabb  l»  got  out 
of  ordoF,  0*1  can  londnj  bo  act  In  ac«lo«. 

&«t  tbcni  an  MM17  cajica  of  wpalo  bilbMlU  ftttjOt  la  «bkh  Iho  bdoMd 
cantal  (all*  allogtitaor  lo  maoo  i1m  oUgbuM  oootrooKca  of  Ibo  aoiolM,  no 
nattor  obat  dafioa  of  povtr  li  ^plofid.  Tbat  Ibeoo  CMOt  an  not  iboto  in 
abfak  Iba  antaalat  tlaaoa  b  aotM;  ««t*«rtad  iau  bt,  U  'nrj  ondcal,  botb 
frtM  ■lwaOB»fiwl  *■"—*"'*—  oad  IVeto  Um  (4btl«  of  Ibo  o«nrtant  galTanio 
onnal  la  oaaitif  MoUoa. 

Baforo  ibt  iMvoduoUon  of  Ibo  hcadale  ««n«at  failo  ptaotfoo^  tbo  dint*  cm- 
not  waa  Mod  •!«  mummo  bf  HoaaboUl,  AMM,  H^jaodli.  }l;itan,  and  (aanr 
othoro,  and  erm  aAv  (ha  Aaoorcrr  of  dw  priac4pb  cf  ladwilon,  li  *m  pro- 
fttml  br  aoaao  pwodilnaoia.  hi  lUo  ooatrt^r,  Dr.  ttntm,'  oT  thU  cit;,  inoiaiod 
opon  IlioiionligiM 

Bwaafc  loq{  coaladed  Ibr  Dm  tupottoirtljr  of  lh«  dbort  pdtnnlo  tnmfl 
o*#r  Iho  ladnead  oc  landair,  b«t  Pucbcnan,  un  tba  olhar  kaad,  wa*  OlMllr 
alraaaona  tat  iW  hit**.  taJ  appMn,  oo  Ur  01  EbkIowI,  Fmoo^  oad  lUi  tarn- 
%rj  uv  cancctaoJ,  lo  bare  caiTlod  a  m^orit;  of  ibo  proftoaloa  <rilb  bfan. 

tiWbm'a  «iB»aart»oa  battcrr,  an  bain— ft  >bbb  I  dcaoribol  a»d  flgurad 
la  UM  goaHortjt  J*anwl  «t  l*(;tbola|l«l  Modkhe  for  Jittj,  tSU,  and  >bkb  b 
aloo  wptiaaatod  «a  ptc*  l«  of  ibli  traaiba,  b  Ibo  batt  Ibnn  of  •oattaBl  oac 
raai  bUtM7  701  ikvlaML 

>  tUm  T«fk  Joaraat  ■(  MaOtlM.  Mof  and  ^alf,  UR. 
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thiglis  to  tlie  calves  he  as  thr««  to  two,  wu  McordEnf;!/ 
four  inches  below  ibo  true  »tand*rd.  Tho  fUiUi  iniurlea 
on    tlia   eoMTury,    w   tbe   patienU  made   all    lociNiiotory 


Th«  cmplojmMit  nf  tli«  edriiiik  currcM  I*  euw  of  fmnipit,  in  which  tha 
findik  eanmt  b  lim(Ml>ir  <>r  Kic)iltt((  coirtncUon,  I*  hi^aiiiig  M  •tVMrt  tk* 
nadN  «Woli  U  imtnm.  T^m  Dr.  C.  0.  lUddUh,  <n  Ut  Mlel*  «•  IdAmU* 
PkralpK  poUlabed  la  Die  teMod  >«1ium  ef  B<9*eU»'a  S^Mom  or  IMkfaw, 

"  Tbtra  «i«  «on*Ifi  fbna)  of  pknlr^b  In  which  th*  pormlTtod  iniiittlw  d«  not 
ftOGi  lo  the  BMI  pownfiil  Moead  ttrcMo  cunmi,  bni  rvact  tntrgiTllnUf  la  ■ 
gil«»iiie<>tmMoriow(eMlan,riMl7liUanp4al,lW;ii<U>n>mikf  of  RMoak. 
Th«  dUfnoMlc  and  ihtrmpciitti)  Iwrinp  «f  tUa  bM  h*T«  not  }«l  liMn  varhml 
ml,  bui  w  ftr  iha  lhmp«BUe  prwobt  l«  cov^-  Tka  phraonwooa  la  i|>*Milaa 
hft*  tnvn  tirt^f  (>hwrTaJ  Id  tonnl  Wj  dUhrMU  omm  ;  b  IhcUl  ptitf  (hM 
BOHd  b7  BkiwlKk«*>i  Id  caruhi  omm  «f  tofuiae  r*!*!;!!*,  dlMo*«Rd  b)r  J, 
K<Un  Bwkltm^  «r  LwdM,  ud  HMmond,  af  N*w  Y«rk,  McpMAcM);  or  eMb 
«tmx  In  owUl*  «WM  of  l«««l  p^7.  fW  exMopte,  paliy  of  Uis  «iMi«n  «r 
Ika  $m*u^  and  of  other  »«da*,  Ima  lead  potiMing  (BniekMr  akj  J,  K. 
RwlcllA) ;  Ib  tvlpi*  of  tho  MuM,  uM  Amu  Iwd  ( J.  .V,  tWollft)  i  hi  mruta 
MM«  of  mmwW  »trophj(J,  S'.  IbMUb);  and  in  puKlfib  from  (numula 
iaintj  at  >  nerte  (Bmehncr)." 

It  would  b«  Udioiw  lo  (k*crib«  u  langtirtll  iha  cmm  «f  iBfuillo  panlvtte 
which  I  have  ireawd  with  tho  ifiroct  iplruite  tvirooL  If  o  coMmntoo  MB  bo 
tndoMd  bj  it,  r«C0TW7  is  omtoIj  •  nullft'  of  llow,  bvl  if  no  mcdon  of  iho  par. 
alfMd  mm^t*  oui  Iw  broofhl  abemt,  ih#  pragMoU  nml  be  nifhT«t»liln.  But 
«r«a  htira  thcfv  U  bopf,  for  to  ■  cu«  wnl  lo  om  bf  m;  (Hood.  IVofeiMr  W.  ||. 
V«u  Hurra,  U.  D.,  wbtrv,  t-ttei  tUr  ■|>|ill«*liao  of  (h«  currml  rratn  Hiuhrtr'* 
bhuUm,  m  oonmctlM  eouU  b«  owued  la  •  ptnlywd  ilhklli  Biiticii*  ommIi^ 
I  MMMtded  ■  (Mr  d*;*  aftonratd  Id  prad«cfa(  ttry  dtoMod  Mtlon  b^  tho  mam 

■UMW. 

la  ealj  fovr  cmm  which  ban  eome  wndtr  n;  aMlM  wki  ihe  dbcue  m  Ihr 
■dtinriil  u  10  bo  In  njr  opialoa  Ineanblo.  la  twaair^Mroa  M  coaUaotloM 
of  th*  fiuKlirmd  Buelo*  ooald  b*  (*<M  br  iba  (troofiMt  iMtaead  oarvMHi^ 
whilo  tbo  dlMM  oarrant  of  iMUo  infaikj  cawad  uroog  MaMMknt.  A*  r^ 
n>uk*d  bf  Dr.  RaMUb  la  iho  aiwodr  almdy  iptMti,  ihtta  qipaw  lo  b«  na 
Dmll  lo  tbo  ptwpaM  of  wwnoi;'  If  the  riwulo  eaatnetlllif  of  (be  araulM  h 
not  allfrlj  <l«alTO;«d.  Bui  la  omiI  omm  a  long  tiaie  la  ivqalred  la  ttMi  ■ 
tm%  and  evoa  whfa  ihe  ouucIm  u*  *Mk«lr  Nrtorad,  iba;  wmt  ba  rtW«. 
«led  H  ttia  ptrfcnntnea  of  Ihetr  Ainettani^  Fa*  panoU  compantiiai;  Imto 
dia  pallMMi  M  wall  «ad  la  doroio  iha  pocoiairj  Omt  %o  Muf  ihalr  part  nf  ih« 
work.  VaU—  ihara  U  a  rouMftUa  aiMraae*  la  raprd  lo  ibaw  folnu,  It  la 
b«ti«r  nm  to  iia4«rUka  dM  oaaa.  It  la  aot,  aiavfl  Im  riiMt  oMOa,  a  mkIW  of 
dar*,e(of  wOTk«,b«ofM«aih^iadfoa»tilinasorr«an.    Bat  eraawbaa  btiy 


aovMMDts  from  the  blp-juint,  vera  dovolopcd  to  coloo* 
ttl  prDportioiw,  Mntrutlng  etrongly  with  the  cmaciattyl 
lags.     Their  v'alk  wa«,  Uierafoni,  rory  peculiar.     Ae  the 

fcfiilun  b  (oIbk  on,  i&«  dlxvM  dmj  be  vtvucJ  b«  ibr  pnpr  om  of  Dm 


ngan  31  show*  th»  tpptanukM  oT  k  ponUn  ot  bm*cI«  u  ciamiDed  I7  dia 


Plfun  S>  Hfinflj  «  pit«e  or  the  mom  Maicle  hon  (ha  uim  pan  ra  V*- 
OMnbw  M,  lii  ««<ki  «n«r  inatnuM.  In  Um  irM,  oitflefaalM  are  mc*  to 
htktt  dbp4K«(l  tlw  miuKvUr  iIiotw  <i>  a  fnM  attml ;  iha  UmtTtnt  tUW  hat* 
dMpfMand  aailwty  ftom  aoata  parU,  aad  an  UdiI}  ana  wan  wbeta  iWj  ara 
ymwi.    Ii  llw  MMBd,  lb«  qaaatii;  of  ht  It  pcrMiTed  W  b«  n«y  nuck  tta- 


•mad,  and  iha  aUU  are  wrj  much  mora  amDtraaa  a»l  4ImIm1    Tbla  eaaa, 
vUeb  vaa  «na  of  panlrtla  af  tho  kft  Itf  a*d  fbot,  enilr«l]r  raoowad. 

Iflarltopmnrar  IhewiU  It  to  «>«»  eiMM  nMortd  onr  the  nwold*,  ika 
tolliKnl  mrtanl  nwy  ^  >■■*'  'l*^  ■'"^  idtanuga  iLui  (be  iliract. 
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Ii^  could  only  bo  used  m  ittilto,  at  orory  i^cp  of  Ui«  rlj^ht 
or  left  foot  tlicro  oocurrod  n  rotnry  movvment,  ttma  liehind 
forward,  of  the  right  or  left  thigh,  which  oomintiDicated  it- 
eelf  to  the  wholo  body,  cuueing  it  to  turn  at  oven.'  ett-p  tow- 
ard tbo  one  or  the  other  itido.  The  oxt«ruor  power  of  tlio 
I^  WM  very  limited ;  tlie  donal  ficxion  of  the  foot  and  tha 
extenaion  of  the  toes  were  not  in  the  power  of  the  p«t)oata, 
and  hut  a  xliglit  adduction  of  the  toM  poftiiblu ;  the  patient* 
trod  upon  tlie  outer  bonlcni  of  the  feet,  and  in  the  Mm. 
tihiales,  oonaequently,  contorted  forms  were  exhibited.  The 
adductors  of  the  thigli,  as  well  as  the  ranscles  of  tlio  foot, 
were  normally  dcvch']>ed  ;  on  the  other  hand,  the  oxtensora 
of  the  knee-joint,  and  nil  the  muM:lc«  of  the  leg,  had  aufliored 
greatly  iu  reepect  of  aaeimiUtire  power.  The  eeiiiiibility  of 
the  ekin  and  moadee  was  perfectly  preserved.  Thu  vlectro- 
muMuIurcontroctiHtywasradDoed  in  the  (luudriccjxf  fcniori*, 
and  altogether  wanting  to  Uw  Hni.  pcrotuei,  the  extensorea 
digit,  conun,,  the  gaatrocnemii,  etc.,  but  the  addncton  of 
the  knee-joint  and  the  toee  showed  a  wcsk  reaction.  The 
rare  occurrenoe  of  an  aflvotiou  of  this  kind  as  the  rcault  of 
measles,  togotltor  with  tlio  BintultnneouBnees  of  its  appCAT* 
anoe  in  the  twias,  who  had,  up  to  that  time,  enjoyed  perfect 
health,  givea  good  ground  for  the  presumption  of  a  fuoda- 
tnental  anatomical  predtspoeitiuu  tu  the  disease.  Au  eloctrio 
and  tonic  frymnaatic  treatment,  continued  for  a  year,  had 
no  perceptible  effect.  At  the  present  lime,  both  the  twins 
are  incapacitated  fur  any  forward  movement, 

Tb*  Iii««iMh7  of  Ilia  eiwttal  (•mntM4  b;  Ik*  iMirwMaU  I  kiT«  dw«tU>«d, 
U  TM7  gTML  Tlicf  tbonU  niK,  ttwrcfora,  ba  applM  U  wf  put  at  ilia  body 
M  wUcb  Ihe  tlOt  p>lr  of  nonrca  It  diatribalcJ,  ■•  iha  rMliu  omj  b«  i^fufioualj 
ettilcd  urf  svca  Ul&dMM  b«  pro«lMad.  IW  bdiacaS  eutnat  ha*  no  aveh 
(Act, 

Alaa«  «llb  lU  |Hn^*n.  P«"*N  MMlma  of  iIm  JafaM  ahoaU  ba  M4«h 
kod  the  shod  ahMU  ba  aMwrigad  i»  dbMi  iha  vfll  lo  lU  aibeHd  aaMlw  la 
oHini  ajid  m  povfrfoQf  *a  psMlble.— W.  A.  H.] 
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B.  Paratytia  eatued  by  Int^rujpti^n  in  (Ae  Conductinf 
Povxr  qf  t&d  ^iinat  Cord. 

If  the  Bjiiiial  cord  m  eabj«ct  to  a  oonnUenble  |>rei»iire, 
liroilocod  by  oxostosM  or  periiwtoiun,  or  by  a  gradually-form- 
ing curvBtnre  of  the  spine  (aft  in  Pott's  iliseuec),  or  by  an 
aifection  of  tlio  fibrous  and  eeroiu  ttMues,  the  dcctro-intu- 
cular  coutractility  rcntaiim  intAct,  notwithstuD<Iing  tlie  par- 
alyiiU,  aiid  tlio  afToctcd  niuwlen  auSer  but  Utile  in  assimila- 
tive power.  Of  tlieee  paraplegiaft,  there  is  a  eecont]  and 
highly  importaot  diagnostic  criterion — namely,  tho  reflex 
movements,  whidi  occur  in  the  pimilyiod  extremiticA  vrhen* 
ever  the  lower  part  of  the  spinal  cord  Ea  subjected  to  pr«ft- 
euro  or  tlie  skin  is  irritated,  and  sometimes  through  tbe 
influence  of  cold,  etc 

Ducliotioc '  givc«  tlie  following  ca»e,  falling  under  Uiis 
bead,  with  an  accompanying  direction  and  report : 

Pierre  Broe,  twenty-ouo  years  old,  a  robust,  braimy 
water>auTter,  experiunoL-d  pain»  which  centred  in  tho  lower 
part  of  the  back,  and  radiated  up  to  and  embraced  tbe  lower 
ritM,  preventing  lum  from  stooping.  In  the  beginning  of 
January,  IS4{0,  tbcao  were  followed  by  weakuew  in  the  It^tiB, 
and  a  staggering  gait.  On  tlie  16th  of  February  he  was  ad- 
mitted into  tlie  Uospital  Lariboisi^re.  Both  legts  and  tho 
trunk  below  tho  Icntli  rib,  m  well  as  the  rectum  imd  bladder, 
were  deprived  of  alt  motor  power  and  sensibility.  Tlie 
prick  of  a  needle  and  cold  were  alike  unfelt ;  both,  however, 
M  well  u«  lying  on  the  iMick,  excited  reflex  movement)!,  which 
tho  patient  di«UncUy  felt.  Ho  azperieoced  also  a  sensation 
like  that  produced  by  the  crawling  of  an  insect.  Tbe  proc. 
spin,  of  the  eixtli  Tertel>r»  waa  evidently  sprung  outward, 
and  was  i>iuufu)  to  the  touch.  Appetite,  digestion,  respira- 
tion, noniial;  both  anni  retaining  thdr  mnsoukr  power; 
tlie  {>atient  in  good  Rpirils.  The  onlyoccasiOD  of  the  attack 
Was,  as  far  Ds  Dros  was  aware,  the  unusual  exertions  itNjnirod 

■  z.  &,  p.  tea. 


2U 


SPUTAL  PAEALTSn. 


for  Uio  ftocomplishment  of  bia  rej^ilar  vork  during  the  Hliort 
winter  dajs.  On  t}ie  eonnd  leg  and  on  botli  trochantere 
garigrenouB  spots  H]>t>i'are<l,  whicli  rapidlj  Uiorwsod  in  siz«.j 
Thti  putiviit  I'ltilud  vUibly  ;  a,  noctunial  fever  aet  in, followed' 
by  netjrosu  of  tbe  femur,  and  tlie  Hwelling  of  the  lower  ox- 
tfemitioa ;  tbe  paralysis  estetidL>d  up  to  tb«  eovontli  rib,  ami 
on  the  IStli  of  April  deutb  ciifuvd.  Ihu-lienne  bad  iiati><tiud 
liiiiuelf  tJtat  tlic  ntti«c1eH  of  tbe  p&ralyzod  extreniitteA  retuitiod 
their  elfictric  irritability,  and  inferred  from  tbia  the  integrity 
of  tbo  Kptnul  cord. 

Tbe  diMeotJon  fi^ve  tlie  following  resnitd:  Tbo  vcr1cbra>, 
when  laid  hare,  presented  to  the  touch  a  i>oO,  fluctuating  mir- 
face ;  in  cutting  tbrongh  tbe  ligt  vcrtehmle  aot.,  an  aociuna- 
lation  of  purulent  matter  woe  found ;  the  organisation  of  tlie 
Bixtii   and  (wvoiith  dorsal  rertehne  waa  for  the  inoit   pnrt 
destroyed ;  the  adjacent  oneo,  from  tbe  tlnrd  to  the  tenth 
dorsal  verlebra,  were  superficially  disorganized ;  tbe  proc. 
spin,  of  the  itixth  donwl  vertebra  funiii<d  a  endduri  prujeo- 1 
tion  from  the  lino.    After  removal  of  tlio  poritcrior  ardies' 
of  tbe  vertebne,  tbe  dura  mater  and  the  cellular  ti^aue  were 
found  red,  flocky,  and  ewollwii.    The  epinal  oord  preMat«d.l 
to  the  naked  eye  no  pcrouptiblo  altorutioti ;  it«  oonsiatenoj 
Vfl«  unniO(]it1ed. 

Case  22. — Cli.  K.,  a  woman  of  tweuty-cight  years,  who 
bad  been  for  the  hut  ten  yv&Te  the  mistroM  of  an  old,  impo- 
tent soldier,  liad  experienced  at  tlmon,  In  the  eourse  of  aeren) 
years,  ahooting  pains  in  Uie  tegn,  which  frequently  changed 
tbctr  place.  Kor  a  year  paet  rctlox  niovciiiuiitD  now  uid 
then  occnrrod,  which,  when  tbo  patient  lay  on  her  tuick, 
tbook  her  entire  boily,  and,  if  slie  happened  to  be  on  her 
feet,  jerked  up  tbe  one  or  tlie  other  leg,  and  thus  rendered 
walking  unsafe.  In  September,  1966,  a  remarkahlo  degree 
of  waakaeiw  was  felt  in  l>otli  legn ;  the  pninjs  heciune  mora 
penistont  and  rending.  In  N'ovvnibcr  tlio  wedcneM  fn- 
er«ued ;  tbo  [ntieut  etAggere«I  in  her  walk,  was  a|>t  to  tarn 
ber  Kokb!:,  moat  frequently  tbe  right  one,  and  oAcn  fell 


BnXAL   PABXLTaU. 


S45 


After  wi  injadiciuOB  k])i>Hcntion  of  coM  bandagw  to  U>u 
body,  which  vxvitod  no  truni^piratioD^,  tlivre  eiuood  «  coni" 
]>1eto  )>Amlvii!a  of  botli  tlifi  lower  exireniitieA,  ba  well  ut  a 
[mraly^U  of  the  Mwldiir  and  tbo  rvctum,  and  u  cuUni<utis  aiid 
uuiicular  nnaiithetfia  of  to  inluoM  r  dogroe,  tltut  Uw  [wtient 
d!d  tiut  fwl  tbo  {trick  of  »  n«edlc,  and  could  (five  no  account 
of  tlie  poeition  of  her  \eg6.  Upon  ibu  intcninl  uw  of  strrcb- 
ttiuv,  the  p«U«nt  wa«,  hy  th«  end  of  December,  bo  far  ii)i> 
]>ri>vod  ««  to  b«  able  to  extend  the  inu»clc«  of  the  thighs  a 
little,  and  sometimes  to  feel  the  pasaajce  of  urine.  The  metk- 
M6  were  regular,  and  remained  tbuK  during  the  period  of  the 
dbeue. 

When,  at  the  reqncftt  of  Dr.  O.  Steiarilok,  I  riiuti^d  the 
patient,  Febniarv  5, 1S67,  the  eridenoea  of  paralysis  were  atiU 
alt  preeent ;  the  patient  could  not  move  either  the  thighs, 
the  \ogtf  w  the  feot ;  the  anawtheeia  reached  even  to  the 
navel,  and  was  mora  inteiiM  on  the  right  iide  than  on  the  loft. 
'When  (he  patient,  held  up  on  both  aideci,  attempted  to  Htand, 
hvr  li>g6  were  so  nttcrly  incapable  of  giving  support  thut  tbcy 
niink  from  under  her,  her  fi.*vt  i^lippiiig  to  the  right  and  left ; 
when  lying  on  her  back,  her  fi;et  fell  outward.  The  electro- 
niuecular  ountractilitT  of  the  paralyzed  niuMjIee,  when  directly 
or  indirectly  irrilatud,  was  found  but  little  tnodiHwl ;  on  tlio 
right  »ido,  in  oonaeqoonoe,  probably,  of  the  greater  reflex 
irritability  of  thia  leg,  it  wu  even  a  little  nii^«<l,  so  that  the 
coDtraotionii,  c^pocii^ly  upon  irritation  of  the  riglit  plexus 
emralla,  were  aomewhat  oonvukire,  causing  the  leg  to  be 
throivn  np.  Tearing  painn  alito  were  felt  in  the  legs,  aeooin- 
puiiied  in  the  left  \.  uluaris  with  a  doll  sensation.  Tlie  case 
thuM  pnsontod  WM  nndoubtodly  that  of  a  slowly-progroulng 
gray  degeneration  of  the  posterior  root»  of  the  spinal  Rorvea, 
wbif^h  had  gone  on  for  aeveral  years,  united  witli  an  active 
cxudAtion  of  wmm,  which,  by  Inducing  a  pressure  on  the 
•pinol  eorO,  brought  on  lti«  paralytio  effects. 

I  emptoycl  the  Mwondary  induction-current  and  wet 
spongM  to  excite  the  nervea  and  the  mtueleo,  and  tl»o 
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RteUlUc  brush  for  ttio  excitcni«nt  of  tlie  skin,  and  I  ha 
tlie  iiatUfa4!linn  of  walctiliig  l)io  grndnal  iiiiproventont  of  tbe 
patient,  as  exhibited  in  the  following  Mta^tM:  Mitrch  4ib 
— elcren  ftittings;  The  i>ntient,  hi  a  rccttmbent  pufllnro, 
could  miitc  the  extendv<l  Icp  a  litll«,  and  couhl  give  eorae 
motion  to  the  ankle-joint  and  all  the  torn.  Tbo  diiftoni«n 
of  the  foot  Btil)  reniained ;  the  urinary  dU-hftrge  wti» 
more  frequently  fuU,  at  leaot  in  the  daylinip.  March 
S3d — twenty-tlirce  #itt!nf^:  The  ana-Hth<.«ia  wax  vtry  nmoh 
reduced;  a  mwlerate  prewure  of  the  finger  could  bo  folt 
on  every  i»art  except  tbe  Bolee  of  th6  feet,  better  in  tbe 
thifjh  than  in  the  U%  and  better  on  the  h-tt  «idc  than  o&  the 
right ;  tltp  jiriuk  of  a  needle  could  )w  felt  even  in  the  aolee 
(^  tbe  feel,  but  not  in  the  toeo,  and  better  atno  in  the  toft 
than  in  the  right  foot.  Tliu  het'l  rould  be  raided  fonr  inches 
above  tlte  level.  April  S4th — thirty-nine  Mltings:  The  first 
attcnipta  to  wallc  were  made,  with  aucccu  ;  the  ankUw,  how- 
ever, efli>ecially  the  riglit  one,  Btill  frequently  turned ;  the 
walk  was  like  that  of  a  tabetic  invalid,  the  li^  being  kept 
wide  ajiart.  The  prick  of  a  needle  in  the  toM  of  the  left 
foot  wa«  very  easily  located.  The  electro-muitcolar  con- 
tmctility  of  the  right  leg;  waa  not  heightened;  reflex  con> 
vuIbito  movements  eeldont  occorred,  ifay  24th — fifty  sit- 
tings :  The  patient  could  go  np  and  down  Iter  room  without 
nnpport,  bnt,  in  tnming.  Mill  diHplayed  f^at  inseenrity  of 
movement,  e«p€cialty  in  the  use  of  the  right  foot,  upon  the 
bccl  of  whicit  e)io  idwavit  fir»t  raimyl  her»clf  in  the  act  of 
walking.  The  exoentnc  pains  in  the  legs  and  the  nlnaria 
were  entirely  gone ;  fiecal  and  urinary  diM.-hargc«  were  nor- 
mal. From  this  time  the  Improvcmcoit  of  tlie  patient  pro- 
grewed  rapidly.  About  the  middle  of  June  Ahe  oonld  walk 
for  half  an  hour  at  a  lime  in  her  garden,  with  only  brief  in- 
tervals of  rest.  Tlie  MMiNation  of  toneh  was  felt  on  the  toea 
of  (he  right  foot  with  considerable  diatiiictncw;  not  so  well 
on  thoKC  of  ihe  lefV.  She  ha<)  still  tlie  eanie  pc<-iiliar  waddle, 
and,  when  standing  with  closed  eyes,  exhibited  an  unsteady 
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motion ;  in  ber  trmtracat,  therefore,  the  employmflot  of  tbs 
eonstuit  curt«Dt  WM  oontlnned. 


ni.  PAiiALYsts  or  THE  srMrATnrna 

Since  U>o  tli«!Ovi:rj  tiy  Cluode  Bornard  of  tltc  depend- 
enM  of  tlie  arterial  waIIii,  as  regardfl  their  vital  tone,  upon 
tlie  Avmpathetic,  and  the  sacoeea  of  this  anatomiBt  in  show- 
ing experimetitally  that  the  Mx-tiou  of  the  eyinpatbotto  ef- 
Sccte  a  rulaxation  of  tlio  intuenhkr  tlbrca  of  the  art«ri«a ;  einoo, 
In  the  Dext  plai-«,  within  the  most  recent  times,  the  an*- 
tomical  and  phyiiiulogicul  n^lutitiii*  of  the  vtu>o-niotor  nerves, 
their  central  origin  and  peripheric  dMtribution,'  and  the 
effects  of  the  irritation  and  section  of  thein  have  been  deter- 
mined by  Schiff,  Budge,  Ludwig,  and  others;  since,  finally, 
it  haa  h«cn  iJ(own  by  the  accordant  invcatigations  of  Bei^ 
Hard  and  8ehtflf,  that  the  vafto-m<itor  nerves  of  the  extromi- 
ties  proceed  collectively  from  the  ganglia  of  the  terminal 
branches  of  the  syiiiptathetic, — we  are  in  a  poMtiou  to  speak 
QoderBtaiKliDgly  of  the  paralysU  of  ihU  nerve  and  of  tlio 
phTBii^ogioal  conditions  thus  tndaocd.  The  faot,  however, 
of  the  distrihntion  of  the  sympathetic  norvo*  over  the  intes- 
tines,— Into  which  they  enter,  partly  in  company  with  (he 
Uood-veaiacis,  p«rtly  by  themselves. — i>la(x«  it  beyond  the 
possibility  of  doubt  that  they  ezorciso  an  important  infln- 
«noe  njwn  the  functions  of  nutritioa  tad  excretion,  which 
are  independent  of  the  oon^donsness  and  tlie  will.  That, 
therefore,  tho  piralyBia  of  the  sympatlivtio  may  be  soeom- 
paniod  with  various  dinorders  in  tlicw  functions  abo,  is  very 
evident,  thoo^  tbo  strict  phyaioUigica]  proo&  are  as  yet 
wanting. 

*  Tha  pivof  •UDOcd  hf  Cltwde  BcnHrd  (0aL  OM,  1801,  Xa  ST),  ud  bj 

dcpartim  trom  ih«  atHttot  roots  of  lb*  tjtatt  eonl,  npUn*  Ike  oMMqio- 
naoMi  0MU1WM  ordbtartaacM  of  Mlritlaa  ami  ifa«  pnmm  of  aMUoa,  wblch 
«t  M  boquBilr  n«M  with  la  omm  of  |;i4nlr«lii. 
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D»turl>iLncee  in  Uic  va»o-iiiotor  aervm  of  tlie  skin  give 
rue  to  diMMed  DiodilicntioiiA  of  this  or^an,  sucti  as  appear 
in  CBACS  of  herpes  xoeter  and  nticaiia.'  Primnij  nrtoriu] 
vonroUions,  and  tlie  ooneequuiit  diinitiieliud  »uj>pljr  of  urti>- 
riat  blood,  prodnoo  anfUtbnia  of  tlie  okin  and  eeoondafy 
niotory  diBtHr!>ancefl.*  The  direct  partioipatioD  of  the  syno- 
palhetic  iu  apoplectic  paralvBis  licgetn,  in  voiiHoqucnoo  of 
tho  culargemont  of  the  hluod-voMols  an  Inereoeo  of  tempera- 
ture, afl  sliown  in  Ca«e  1,  page  1(!3,  of  tliid  work. 

Contiaued  distorbancee  of  tlio  nervuns  cordii,  with  iutor- 
rnption  of  their  conductive  power,  affect,  at  tlio  same  tJtno, 
the  TMO-niolor  nerves,  and  ituliice  paloneu,  blueno^  and 
gangrenoDS  con<littoii^,  edVcu  which  ve  bo  fh^uentlv  meet 
80  the  rennlt  of  peripheric  paraljais..  A  long-continiiod 
prewnre,  a]«o,  affecting  the  ^mpathetic,  and  OHpeciatly 
Ita  saperior  oendcal  ganglion,  fleenu  to  have  tlie  power  of 
e:cciting  eccondary  disturbancee  in  the  power  of  motion, 
although  wo  are  not  yet  able  to  explain  ph^i^iologlcally  the 
manner  of  their  origination  ;  but,  for  the  gnb»lantiatioi)  of 
this  assertion,  we  may  cite  with  oonlidence  a  case  which 
occurred  iu  tliv  ophthulmic  clinic  of  Von  Qraefe,  in  which  a 
patiunt  Miitrcmng  with  a  catarrhal  inflammation  of  the  eroa, 
aulwofiuont  open  a  nimple  swelling  of  the  sulvmaxillarjr 
lymphatic  glandii,  was  attacked  with,  succceeivuly,  a  dis- 
turbance of  the  power  of  aoconiniodation  of  tito  eye  of  the 
corrceponding  side,  and  a  paralysis  of  the  soft  part  of  the 
palate. 

To  thid  diriiuon  of  onr  subject  tliat  speciot  of  paralyvts 
alM  Mcou  to  belong  which  follows  diphtheritis.  Rentak 
haa  not  hesitated  to  connect  paralytic  attacks  of  thiD  kind 
with  the  eyinpathetic ;  and  thi»  origination  of  thcin  cxphiins 
the  fact  that  tlioy  oft«a  break  out  in  plaoea  whidi  are  widely 

'   V.  A.  En1«nb«rE.ntUf  CuUm  AngkaiMroMn ;  OcrL  fclin.  TTodMUahUI, 
lUT,  K<M.  IS,  19. 

'  >'  No«ha*|gtUl'«b«r  -  viMiMUri«ch«  XranicnL     Dtuuchc*  AnMt.  hr 
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removed  from  the  {mtoary  ee«t  of  the  diswse,  aa  well  u  the 
fact  that  tlicy  eouuHiitiM  fulluvr  the  lif^twt  cases  of  dipli- 
tlieritio  inflaiinnation  of  tlio  nock,  uid  yol  oevvr  uioceoJ 
the  teTereet  of  sacb  cases. 

As  to  the  duotrifl  conditioo  of  tlto  muaolm  affectod  by 
the  pualjrtia  tliKt  follows  (li{ilittHTritif,  in  Duinoroug  coses 
vhivb  1  liive  had  tlio  opportunity  to  ex&miiie,  it  u  perfectlj 
normal,  and  the  prognosis,  ioGue  tt6  concema  llio  iiaralyaU, 
farorabU*.  Tlie  applicution  of  tho  electric  current  always 
pvally  RoccliT«tu«  tlic  cure,  and  tlio  dix'trizalion  of  iho 
plircnicuA  will  often  ivkindle  the  flick<>rinfr  Apark  of  lifi*. 

Cass  28. — Leopold  Sclmiidl,  in  November,  1868,  when 
ten  years  old,  bad  passed  tbroogh  a  light  attack  of  diph- 
Iberitia,  by  wbicli  tbe  tonsils,  wpcvially  tlio  Ivtl  oue,  the 
livulii,  and  the  gnnu  of  tbe  left  tude,  were  affected,  and 
which,  under  t)ie  internal  emplo}-ment  of  the  chlorate  of  pot- 
ash, with  exdnsion  of  all  external  applications,  raa  its  coorsu 
witliin  fight dayH,  without nindi  exhansting llie  imttutit.  Bnt, 
nltout  eight  weeks  afterward,  dtstnrbanoe  in  tbe  aoconimoda. 
tion  of  left  eye  rotnnieO,  fulluwcd  by  paralysis  of  the  soft  part 
of  the  p«lat«,  with  it»accomp«QyingflvmptomHof  thick,  muf- 
fled speech,  rt^rgitation  of  fluids,  etc  When  (January 
16, 1804,  four  weeks  later)  I  firet  miw  tlie  little  (wtivut,  tlw 
syni])tonu  of  pamlysui  of  the  Telum  had  not  readied  tlio  more 
violent  stage.  lu  ottering  tbe  letter  "A,"  tho  left  side 
of  the  velum  rvinainud  nnmoved,  whihi  the  right  was  some- 
what mikMl ;  the  disturbance  of  the  aoconimodation  of  tlic 
left  eye  had  already  begnn  to  subside ;  a  pressure  on  tbe  left 
side  behind  the  angle  of  the  undvr-jaw  occa^oned  sharp  pain. 
Upoa  the  second  sitting,  January'  ISth,  a  remarkable  imprvvc- 
ment  appeared ;  and  on  tbe  £5th  of  tbe  same  montli,  after 
wran  slttiogB,  the  paral^-sls  was  fully  snbdned. 

Cask  24. — Uiobard  K.,  seven  years  old,  was  attack^, 
Janoary  It,  ISOl,  with  a  diphtbcritie  inflammation  of  tlte 
throat,  which  by  tlto  14tb  XiwA  increased  so  much  in  intensity 
Uiat  tlio  loft  tonsil,  whidi  was  much  swollen,  was  covered 
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with  a  t'oiil,  yellowieli  cxntlation,  penetrating  into  tli«  paren- 
chyma, and  tliv  loft  side  of  tins  arula  wiie  couIc<l  with  a  wliit- 
inIi  iitibstwioe.    Afl«r  treatment  witJi  Uie  chlorato  of  pottuh 
and  local  cauterizatioos,  tb«  Bymptoms  were  eo  far  snbdaed 
that  on  the  tentli  day  tlio  violent  fuver  bad  diiuiitpoRrod,  tbft 
exudatlotu  were  oheckod,  n»d  tlie  tontiU  fliowcHJ  ■  wrinklecl 
sarfaoe.    Tbe  cliild  alept  well,  nte  little,  but  with  good  ap- 
petite, and  Beetned  onlr  to  need  a  suitable  dietetic  regimen 
to  regain  Lie  Btn-iigMi.     But  about  ten  days  subMqaently,  m 
paralyHis  of  the  ri(;lit  sot\  paUte  set  in,  followed,  in  a  few 
days,  by  elrabiemua  conret^ena  (more  marked  in  the  right 
eye  than  in  the  leH),  and  at  last  by  a  woaknefis  of  both  legB, 
whivli  increwed  daily.    At  tbc  uune  time,  hi«  general  heftlth 
deteriorated  rapidly ;  hia  sleep  became  disturbed,  reepiratJoa 
we«k,cx])octornti'>ne  thick  and  hard,  and  attacks  of  choking 
frequently  Ihrvtitcnod  the  lifu  of  the  little  patient.     On  the 
4th  of  October,  at  the  requcat  of  Dr.  Aborbanelt,  Jr.,  I 
faradised  tbe  N.  Togna  and  pbrenicn^,  with  evident  good 
resulta ;  and  «ft«r  the  third  sitting,  Octolwr  Hth,  all  danger 
tn  this  qnarter  seemed  to  be  driven  off.     On  llie  other 
hand,  the  paralytic  effect't  now  i4>pe*red  in  the  arms,  and 
with  gTi-atf  r  Hud  daily  increasing  intensity  in  tbe  legs,  so 
tliat  at  laat  the  boy  could  not  more  them,    llio  electro^ 
mn.ienlar  contractility  and  i>enMliility  were  not  lowercl  in 
any  one  of  the  paralj-zed  extremities ;  the  sentiibilily  of  tbe 
patient,  who  was  much  omadated,  was  so  groat  that  only  a 
feeble  current  could  bo  ap]ilioi1,  and  lliat  but  two  or  three 
times  a  week ;  and  tbe  treuUnent  had  conAecjucully  to  be 
continued  for  nearly  six  weeks  before  the  first  attempta  to 
walk  oDiild  bo  ma^le. 

There  \a  aUo  another  spocJea  of  paralysis  in  which  the 
•ymiMitliotie  eaems  to  be  eoncemed — that  speoieo,  namely, 
which  \»  oAcn  induced  l>y  rbiorotic  and  anmmic  affectionn, 
and  the  originatiuii  of  which  is  eought  iti  llie  irritating  no- 
tion of  impure  bluo<l.  With  this  Uie  hysterical  fonn  of  pa- 
ralysis slionld  also  be  associated,  altlioogh  the  peculiar  db* 
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turbancee  of  the  wneibiUty  wliich  cltaractorize  it  nro  in  tlio 
fonner  alwaji  tbsent,  in  wliicli,  on  the  contrary,  m  in  tlto 
panlfsis  vrhidt  follow*  on  diplitlierittA,  the  electric  condi- 
tions of  t]ie  pami  veed  mosclM  eiiffer  do  remarkahle  variation 
from  the  nonnal  etatf. 

Cass  25. — Mr«.  II.,  tliirty-ninc  veam  olil,  iitui  hud  in  her 
«](tc«nth  TCnr  a  iiinj;l«  Alight  menstrual  dtscluirg^.  married 
at  twenty-five,  but  did  not  conceit,  snd  In  the  foiirtven 
yean  of  hvr  married  life  oxpcricooed  only  three  or  four 
times  some  weak  Irarioji  of  meniitraatton ;  on  the  other  hand, 
•he  WM  continually  nnliject  to  the  6uor  albna.  An  oxuuina- 
Uon  made  by  a  competent  penon  discorcm]  tlio  ntonu  nidi> 
montary.  Mm.  H.  had,  bc«idoe,  Hift'ored  witli  a  oongli, 
a4-ciiiii]>ank'd  by  expectoration,  and,  wven  years  previously, 
with  a  light  attack  of  liientoptyNA,  and,  finally,  in  KoTember, 
1865.  with  an  iritis  »ero«a  of  the  right  eye.  About  the  mid- 
dle of  June,  1666,  there  oecurrwl,  without  any  premonitory 
dgni>,  a  severe  hiemorrhagia  pnlmonnm,  fVom  which,  by  the 
nae  of  waters  highly  impregnated  with  salt,  and  of  milk,  at 
her  connlry-houMj,  the  patient  ftilly  reoorered-  Having 
gone  back  to  tlie  city,  Mrs.  11.,  on  retaming  from  a  short 
walk,  on  a  fine,  wann  day,  a«  idie  reached  the  la»t  step  of 
the  aeoond  tligbt  leading  to  lirr  rooina,  waa  anildcnly  at- 
tacked, immediately  before  her  door,  with  a  foeling  of  paral- 
ytiiii  in  botli  legs,  aiul  wa«  unable  to  entiT.  Then,  on  the 
rc<itio«t  of  Prof.  Trau1>e  and  Dr.  Sohlocliaiier,  I  viMtod  the 
patient,  October  5, 1866 ;  alio  was  nnable  to  make  any  mo<re- 
ment  with  the  thighs,  lega,  or  feet,  nor  oould  elte  without 
h«I]>  riie  in  her  bed,  or  turn  from  one  eidv  to  the  other;  the 
bladder  and  tlie  rectum  were  not  affected.  TItere  wa*  no 
uiKMheda;  the  elexrlro-mnacular  contractility  and  aenaibility 
of  all  the  poralyzi.'d  mneolw  were  preaerved,  thoogh  those  of 
tlto  right  •i<le,  when  irritated  by  the  Indnetion  current,  re- 
acted aomewhat  Itolter  than  thoae  of  the  IcA.  Ity  a  few 
nrinntce'  application  of  the  iudoction  current,  tlio  i>atient 
was  at  once  enabled  to  make  a  sliglit  al>diiction  of  the  right 
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iog.  AlW  the  filtti  flittinf;  (Oclol>er  lOtb),  Abduction  wm 
eastur,  the  (joadricepe  femoris  of  either  side  could  be  extenj- 
0(1,  Mid  thu  uiiklu-joint  workt-d  ■  litllv.  On  tlto  tn'elAIi 
ntttitg  (Ootuber  IStli),  the  patient  could  raimi  benvlf  up  in 
her  bed,  and,  wben  Ijing  on  her  b«ek,  could  at  tiinefi  rai»e 
tha  extended  Ic;;  frutii  one  to  two  idcLw,  the  right  leg  with 
mora  COM  tliaii  Ibu  left.  On  tlio  twuntivth  fitting  (Octul>er 
25th),  the  leg  could  be  adducted  and  abduct«<),  tlie  extuitdod 
tliigb  coiiM  I>e  raised  four  or  five  indies,  Mid  the  toes  moved  ; 
thu  tlusioii'of  tlio  thiifh  vaA  readily  executed.  From  tbis 
tiitiu  the  rouovcry  of  tlio  patient  progrcsAcd  nipidly.  After 
the  tvrentj-iiixt}i  Mtting  (Kovember  3d),  the  patient  cooltl 
btMid  aUuofit  half  u  uiintitv  without  BUpport,  and,  when  led 
by  tlio  hand,  made  some  attempts  to  walk.  On  Noreniber 
Sth,  abe  ooold  walk  without  aid  acroM  her  room,  and  thiiPt 
her  improvement  continued  uniutorruptedly  till  on  the  ITtli 
of  November  tlie  treatuMmt  wa»  coucludinl  witli  tlio  thirty- 
fourth  sitting;.  The  patient  could  now  walk  up  and  down 
hur  rooui  for  a  roniiidernblu  time,  but  bad  still  a  ti-cling  of 
weight,  woakttwiA,  and  tension  in  tlio  Icfl  leg,  which,  how- 
ever, under  gootl  uun^n^,  gradually  cea^. 

Whether  or  not  it  bo  a  fact  tliat  an  alfection  of  the  ^ym- 
[Mrtltotio  ii  tlto  eauiw  of  progrtMci^'o  mii«cular  atrophy,  w« 
niitiit  for  the  pre^tent  ax'^nuie  the  aftirmative  view.  The  ' 
eient  nutrition  of  the  uiuhcIcs,  which  im>  fri-qnfntly  proseot 
Itvelf  a«  the  lint  ityinptoin  of  this  dtMMM,  the  oecurrcnca  of 
tlto  oontractiouA  *  which  Itomak  discovered  on  application 
of  the  oonstMit  current  to  tlie  sympatliotic  and  their  uu- 
doubtMlly  fSavonble  therapeutic  effoct  in  ntany  CMW,  na 
well  aji  the  Beentinj-Iy  unaccountable  wasting  of  particu- 
lar niuseled,  supplied  with  various  nerreo,  while  othent,  sup- 
plied with  the  eympatlietic,  remain  sound ;  all  these  con- 
aidorttioiui  make  this  ricw  not  improbable,  Schneuvogt 
(yMertandtoA.  Lanctt,  iM-i,  Noe.  3  and  4,  p.  218)  luw  eren 
discoTored  by  «  poH-moH«m  examination,  in  a  ease  of  miu- 
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cular  atrophy,  a  fsttv  dpgvneration  of  the  Bjmpathfitia 
and  iu  gftuglion.  NeviTthtik^M  wi'  h)iiiII  not  treat  of  this 
diieiu«,  till  we  rorae  to  the  Hu1)j«ct  of  mitM!ii1«r  panlyfli!, 
becaiua,  ui  the  first  place,  in  the  pn»(>nt  part  of  thtii  work 
Vfl  nre  oonconii>d  ^inplv  with  (Ua^io«iti,  the  mipria  of  which 
cnn  only  be  obtained  from  mn  examination  of  tlie  electric 
oondition  of  the  mosolee  attaokptl,  and,  in  the  mcotuI  place, 
becanse  a  dtseased  condition  of  the  inn^enlur  tiiwiie  hiLS  l>een 
proron  iu  every  case  that  has  fhllen  under  diMvctioti,  while 
in  many  of  tliem,  even  under  the  inoiit  cjireftil  anntomiea] 
examination,  no  changes  in  the  nerrot»  syatctn  conid  tie 
discovered. 

Wo  mititt  here  make  mcntiun  of  utill  nnotber  (Ummo, 
which,  afl  Reniak  haa  pointed  ont,  ia  fm^ut-nlly  aMOclated 
with  progreaflive  mascnlar  atrophy — the  arthritis  ntKlosa— n 
di6eiu>e  in  wliiirh  the  »wi-llin^  of  the  joints  are  often  com- 
bined witli  the  atrophy  of  the  Mm.  intunH>e«i.  In  this 
mntudy,  particularly  in  itx  first  fehnle  Hta^.  the  dip1ef;tc 
contractions,  on  irritation  of  the  eympathetio  in  the  manner 
abore  pivcti,  am  excited  in  their  rooftt  prononnoed  fonn. 
Tiie  therapeutic  employment  of  them  axighl  to  result  in  a 
reduction  of  the  pain  and  of  the  swdUng  at  the  joints,  and 
in  an  incrciw  of  the  volume  of  the  tntudec,  a*  veil  an  in 
diminiidied  rapidity  of  tlie  pube  in  eonnoetiun  witli  a  con- 
temporaneous riw  of  teiiiperalnre.' 

I  extract  from  the  Irvattxo  of  Dr.  Driwien  tlie  following 
caM,  wliich  I  a]«o,  in  ajvociation  wltll  him,  had  an  o[»portu- 
nity  of  watching: 

G.  T.,  a  hmzit-r,  twenty-fonr  yean  old,  rep(>rt«  that, 
wliOQ  in  bivouac  a  abort  time  before  the  battle  nf  Konig- 
grlts,  he  was  ao  eliilled,  that  on  the  following  dity  he  cotihl 
not  move  hi*  ann.  By  the  frictii'n  and  [liu^ivo  movornent 
of  the  vufTvritig  part  tlita  liuiieae»t  wiu  driven  off,  though 
trrnn  that  time  thcro  were  (mjaont  returns  of  a  feeling  of 
«tiStie««  in  the  Icfl  ann,  whidi,  howcT<-r,  was  dlMipatod  by 

■  r.  tUttuk,  ippOcMin  da  OowUt  C«artral,  Ha,  f.  II. 
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actire  moveineot  of  tlie  limb.    But  the  condition  of  tbo 
imtieiit  Hud,  a  few  weeka  before  IIh)  examination  of  the  cmumj, 
pmwii  mU(-h  worst-,  nnd  wbvn,  un  lh«  IStii  of  Oclobur,  1S06, 
lie  cHiiie  uiiilvr  the  tru»tiii<.!iit  of  Dr.  Driiuteii,  he  cxhihitod  tlio 
following  HTTnplomii  of  (lifteoM  :>  lie  ooiihl  not  raiae  tlic  right 
uin,  and  ooald  raise  the  left  only  with  ^cat  difficulty,  am] 
with  tlio  Dxperittncu  of  |>uinii  in  thu  dultwiduus,  which  fult 
liard«r  tlmn  wafl  natunil ;  he  conld  not  drew  hinuolf  or  »liut 
the  door.     TheSri)t»nd  eecondphalangeal  jointAof  theri^^Iit 
foro-fiugcr  wcru  much  ewollvn,  nitd  their  nioremeilts  wore 
reduced  to  a  tuinimum ;  the  Hutnc  joinbt  of  the  otlier  flngers 
al»o,  u'illi  the  exception  of  tho  Httlo  fin^^r,  were  attacked, 
though  in  Blighter  defp«e ;  the  Mm.  intoroeaei  were  emooiat- 
ed.    On  tliu  luA  side  uImui  the  iwiiiu  ofTL-eU  were  preeented^ 
though  in  a  law  marked  fonn.     The  pyinpalhelic  being  irri- 
tated by  the  application  of  the  positive  {Kile  to  the  gangUun 
cervicale  eup.  on  the  one  band,  and  of  the  negative  pole  to 
tho  Hixtli  donal  vertebra  on  llic  uther,  diplcgic  ountxactiong 
occurred  vith  evidently  goml  re«ult<t,  eaiiecially  in  tho  flrKt 
da,^'Bof  thetreslment.  After  fourteen  dayiitlieae  reflex  contrao- 
tionn  could  no  longer  be  oxcitod ;  un  oho  occasion  only,  wheii 
the  iMittcnt,  in  coti4c<)ueuce  of  a  cold,  hud  rcla]«ed  a  litttCf 
were  flight  indication^  of  them  traceable.    Notwitlutund- 
ing,  however,  the  marked  improvement  nf  the  patient  in  tho 
bc^nning,  tho  treatment,  whiL-h  was  dirw;tfd  oxcluB»vely 
upon  the  sympathetic,  had  to  b«  eontiuaed  for  almo«t  throe 
montlu  before  the  la^t  remainjii  of  the  affection  were  cffaood ; 
the  «welUng  of  the  right  fore-finger  oppwod  the  moet  attUv 
bora  rabtaiioc  to  the  coune  of  the  cure. 


IT.   KKBVODS   flBJUTtU. 


By  nervouA  p&ral^iuB  we  andorstand  that  form  of  pa- 
ralysis which  is  ooeasioned  by  any  inflnoncei  that  affect 
Injuriously  tlio  conducting  {wwer  of  tlie  nerveo,  at  any  point 
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In  tlieir  coufm  from  Oiq  cciitr»l  organ  to  the  tnuscIeB. 
Etiologionll^T,  paralyses  of  this  kind  are  a  rcaalt  dtlisr  of 
traumatic  injuriw,  mechanical  inodiBcntionA,  tho  severing 
of  the  oontiociious  hjr  wounds,  Hii[>iiiirution«,  etc.,  or  of  luxa- 
tion OT  fhw!tDre,  or  ofexndatioiu  (rheoinatic,  orphilitic,  etc), 
or  of  (lUlocatioQA,  aneorismA,  sweUinga,  etc.,  or,  finally,  of 
inflammation  of  or  proasur«  on  the  nerval.  The  character- 
iitie  trait  of  norvouit  ]>ftraly»i«  i«,  so»far  as  conoema  it* 
diagnoaia,  the  limitation  of  tlie  dJAcade  to  particular  nen-ona 
cords  or  brancliea,  in  the  domain  of  which  active  and  re- 
flected moTcments '  are,  in  proportion  to  tho  intensity  of  tho 
djteaae,  reitricled,  while  the»«  movements  remain  uncliccked 
in  ihoee  regtons  which  lie  beyond  the  paralyzing  influence. 
'With  thi^  genorally  oocnrs  a  modification  of  tjic  oonscions 
wnaltire  power,  wliich  v»rie«  grentlj  in  degree,  aocurding 
■B  the  MtmitiTe  nerves  have  suflTered  to  a  greater  or  leae 
intensity  or  extent,  Bometuncs  heing  hut  slightly  reduced, 
lotnetimcH  whollv  l<Mt.  When  the  |>aralv«i«  hta  continued 
to  tlie  second  week,  a  di«tarhance  in  the  electric  conditioD 
of  the  paralyzed  mnselee  arise*,  winch  varies  tn  di^ree  ac- 
cording to  the  Mfvcrity  of  th6  attack,  but  Ualvraya  aaaooiated 
with  a  deproifiion  of  the  electro-muicHlar  contractile  power. 
If  the  primitive  tihrtw  of  a  nor\'«  aru  completuly  duttroyvd, 
the  tnnaclea  with  wliich  it  ooramuniaitcH  Iom  their  ability 
to  oontrvct.  But  the  active  motor  power  of  all  tJie  mosclea 
supplied  by  the  oerve  may  be  removed,  without  a  single  one 

<  JL  StMb,  la  •  brW  fafw  poUIAcd  la  Ike  ClUrW  Ammtlm.  OtuA  rHL, 
B«A  t.,  hM  eoM  godd  MfvlM  la  Wr«h>|  oar  ■ttotloa  to  lk«  hupwiiMe 
ot  tttn  BOTHMBit  u  mnam  «f  dfagwwh  in  dctidlBS  iIm  quitaa  eooMmlig 
tlkc  mmibI  m  pwlpfcwiB  nil^  ofa  pHmlTila  It,  tat  MaMplB,  ia  Of  «Mt  ttt 
luiTmljtii  of  u  us  or  •  Itc  in  aUbh  Ala  quMilm  jntmU  iMlC  1k»  Mtdkal 
ntHBdui  1*  tble,  bjr  MMUM  ttftiifkmit  IrrltaUoii,  to  troka  nAm  ■omnuu, 
bt  dMB  kaoa*  iksl  iIm  eondactlaf  p«W  at  (k«  Madllti  amrt,  fron  Ui  h. 
Innl«7  to  tU  ipla*!  eoni,  b  aabfdtcB,  thM  itw  ««nu>l  MfwMM  af  tiM  vn* 
wiiUn  Oa  «pkMl  eord  4*1;  pirfbnM  lu  fimMlaa,  (ha*  llw  <MMl|Mat  mMorj 
fMjl  irlUiia  Of  iftati  Mt4  If  udlaUa,  *»i  Itwl  from  UiU  pefat  bMt  M  Ott 
niucl*  DO  obMraMlM  lo  Hw  Malirtlwg  pvaria  p(tan*|  ikM,  ooanqnMtly, 
Itw  iIUmm  W  »  caamt  fftgla. 
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having  eafforod  in  it«  olectro-muscalnr  controctilitjr;  fVom 
Uiis  it  woald  scorn  thnt  tlte  dintitrbance  in  the  assimilative 
fiinction  of  t)te  nerve  Has  not  1>e«n  bo  thorough  as  to  essen- 
tially uijuro  its  electric  trritubilitj.  On  tlie  contrary,  tlis 
active  motor  power  of  isolated  mauclea  can  bo  appairently 
preserved,  while  in  fact  thia  power  is  exiinct,  the  movement 
being  jwrforiiicd  by  other  musclus  of  aasociutvd  function :  in 
ftDch  a  caKO  tlio  diognods  con  only  be  d»t«rniii)e<l  by  a  local 
application  nf  tlie  electric  oorrent.  Besides,  the  paralyzed 
iniutlce  eiiffer  more  iu  tlteir  oontnu-tiltty  than  in  their  «ciui- 
bility,  and,  again,  genenilly  regain  tlio  latter  with  mon» 
fiteility  tlian  the  fonner. 

The  prognosis  of  nervous  paralyeiB  ta  dependent  upon 
the  deprcesion  of  th«  oioctro-muMuIar  contractility  of  the 
paralyzed  muscles,  with,  however,  this  (jualtlication,  thnt 
the  more  frequently  a  muscle  tuk>  previously  eufiered  in  ibi 
ek-ctro-muficular  contractility,  the  less  rapidly,  under  eleo- 
trie  oxoitation,  will  it  improve  in  the  |>ow«r  of  active  moTft- 
ment. 

Cask  26. — Mrs.  Roy,  a  vigorous  woman,  forty-two  yean 
old,  went  to  slucp  with  tho  outur  side  of  her  ri^ht  foronnn 
supported  upon  the  ^Iwrp  edge  of  a  wiiid»w-Mill,  ta<<r  head 
noting  npon  the  inner  side  of  the  arm.  Wlien,  after  tlte 
lapMi  of  an  hour,  she  woke,  tier  right  hand  waa  paralysed  ; 
the  patient  was  uuable  to  raise  it,  open  it,  or  idiut  it.  It 
wa«  bent  at  a  right  angle  to  the  ann ;  the  finger»,  partkn- 
larly  the  thumb,  middle  finger,  and  foro6nger,  were  turaed 
inward  by  the  superior  weight  of  Uie  iluxont.  Tho  patient 
at  the  same  time  complained,  u  ahe  preaented  horaelf  bdura 
me — April  SO,  1859,  sin  darn  aflor  the  accident — of  a  dull 
eoneation  in  the  paralyzud  hand  and  of  a  i>cculiur  itcliing  in 
tho  ikin,  extending  along  the  outer  side  of  the  forearm  to 
the  tliumb.  She  had  been  trying  to  excite  tlie  muadea  of 
the  arm  by  frequent  nibbing,  but  witliont  snoceaa.  A  eltwer 
examination  ditwovered,  l>M)dw  the  effects  already  men- 
tioned, an  insonaibility  of  tho  skin  along  the  outer  side  of 
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tJie  forcarni  iit»I  tlie  Ummb.  Tlic  oloctru-miucular  con- 
tjiu.-tility  of  Uiu  pnralyxvcl  mtuvltw — the  oxletwom  corfd 
nu^lE*  Mid  iitniiris,  tlio  rxtoHMir  di^U  ooiiimuiiu,  tltu  h1»- 
dnctors  and  extpuaoiv  uf  tlici  tliiiinb— wu  intnot.  In  tliiii 
case  tlio  Iwicc-repeiitvd  faruilizAtion  of  tke  N.  radialb  uid  the 
{MU«]yzi'd  inu»cli'*>  Miiifio'd  to  nwtoru  to  tliv  Imml  llio  abilitv 
for  active  moveraeiit^  Tlie  torpid  sen.'^ntion  lasted  fourlocii 
days  lon^r,  bnt  was  too  uniiiiportuit  to  demand  an  addi- 
tional Rp]ilioaiiiiii  of  vicctricitj. 

Cmk  27. — Haron  L.  received  in  a  duel  a  thniDt  on  tlic 
inner  aide  of  tlio  iip)>er  part  of  tlie  right  anu,  at  abuat  tlio 
jnnction  of  tlie  iipjwr  witli  tlio  middle  tliinl,  by  wbicli  the  N. 
alnaritt  and  N.viitanciM  brmcliii  mod.  woru  cut.  Tlic  wound 
did  not  hiNil  by  tlio  fir^t  intention,  but  formed  a  »upj>ii ration 
whi<-h  diRi'linrged  three  inchcH  lower  down.  In  theconnteof 
a  IttW  weeks  the  patient  was  a^n  ablu  to  I'Xt-i'Utv  the  6vxvt 
moTetneutB  of  the  bund ;  the  eenMbility  of  the  inner  side  of ' 
tlio  ujiix-r  arm  wiu  reftored ;  but  llio  initMlei*  AnppltL'd  by 
tlie  ulnnrid  still  remained  without  the  power  of  ntution,  and 
the  eorro ponding  part«  of  the  nkin  were  EtitI  ana^itbctie. 
When — Juiuary  10,  1S59,  three  yciiw  aftor  tlie  iiijary — I 
exiunincd  tlw  patient,  I  fonnd  llie  following  parts  aniGHthetic : 
oti  tho  inner  surface,  the  iiiig-finji«r ;  on  the  ninar  «ide,  the 
little  liuger  voinpletely,  and  tlu  middle  fin^-r;  on  the  dorsal 
eurface,  tho  little  liti]n-'i'  and  the  riug-Sngiir ;  al^xi  the  ulnar 
aide  of  tho  hand,  and,  to  a  liltght  decree,  the  ulnar  nnrfiice 
of  tlie  forearin.  The  luind  was  cold  and  otnaciated;  the 
falling  away  of  tho  Mm.  tnteroMui,  tho  opjiouviis  digit,  niin., 
and  the  mlductnr  pollieii.,  wa*  ospocially  remarkable;  the 
forearm,  too,  wa*  Uiinnvr  than  the  left.  Ttte  liand  hud 
assumed  a  lUuipo  much  like  »  claw ;  the  oeooiid  and  thinl 
plialani^,  eapedblly  of  tlto  last  Pirou  finji^CM,  could  not  Ini 
>>tr»i^htoiii<<I,  tlio  fliigcTii,  inartiftularly  tho  la^it  three,  eonld  not 
bo  brought  near  enongh  together  to  touch,  and  could  only 
Ite  bcparatod  a  »hort  dtstuncc,  and  tlie  thumb  conhl  nut  1m) 
Wought  into  contact  witli  tlio  little  Bngcr,  or  adducted  in 
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the  lOMt.  The  dcctro-niiiMeiiliirvoiitnctllity  uid  HiuiIbUity 
.of  all  tlip  inusclee  aupplied  witli  tlie  ulnarifl  were  extitict.  A 
treatment  Isstin^  longer  tliaii  a  month  incrctaf»e<]  tlie  tem- 
poratiirc,  uud  [Mutinlly  restored  the  iseiuibUity,  but  hiiil  Jio 
induence  in  exciting  nuieculitr  activitjr. 

Case  2S. — S.,  a  goIdf<mith,  the  Min  of  a  tailor  who 
hud  died  of  phthUk  pulntonutn,  had  tutfered  for  two  ye»r* 
with  various  pains  in  the  bn>a«t,  which,  con)iidcn--d  in  con- 
nection with  the  re«alt«  of  a  jihyoical  exam imit ion,  indi- 
cated beyond  doubt  the  derclopment  uf  phtliidiA  pulnioiiuiti. 
Cuntrary  to  expectation,  the  condition  of  the  jiationt  gnwl- 
nally  inijirovcd ;  fxfwctoratiou  nml  the  itwciitiiig  werti  les- 
fMMicd  to  Mic))  »  degree  tliat,  wlien  the  results  of  atiM-ultatiou 
and  i>eTc»f«6ion  were  also  taken  into  account,  a  faroralilo 
prof^o«iii  could  he  made.  But,  in  Jiinuary,  1S53,  tearing; 
|>nins  attiickwl  butli  etuv,  followed  by  a  copious  diwhar)^  of 
matter  antl  harduem  of  hearing,  which  ended  in  a  ooniptote 
deafiiess  of  the  right  and,  later,  of  the  left  ear.  Wirliin 
about  eight  days  alUir,  uu  entire  paruivKiH  of  Uie  right  N. 
fftcialiit  prndnally  came  on.  By  repeniM)  local  bleedingn, 
foment ationii,  injectionH,  and  the  internal  employnivnt  of 
antiphlogistio  and,  6ubfii><inently,  narcotic  agents,  the  pains 
were  tjuietod  and  the  secretion  of  pns  kiMticd,  hnt  the  deaf- 
lieM,  united  with  n  ningin-^  in  the  left  ear,  and  a  dull,  beat- 
ing BendAtion  in  ilie  ri^ht,  aa  well  aa  the  paraly&i^  of  tliu 
right  udo  of  the  face,  rumaiued  unchanged, 

I  visited  tlio  ]mtienl  on  tliu  ISth  of  May,  1853,  and 
found  him  a  man  of  pale,  vaoiiectic  apjwamnce.  AH  the 
mneclefi  of  ihu  face  supplied  hy  the  rig;1it  X.  fat^ialis  wero 
pan]yxe<l,  tlio  face  being  cnrrei{>ondingly  distorted ;  tlio 
nvaln,  hovover,  retained  iti  normal  direction.  'I'ltc  tym- 
panum was  doctroycd  in  Itotli  ears;  the  exterior  auditory 
passage  was  contracted  and  tilled  hy  matter.  Deaftieas  of 
both  ears ;  wiiHibiUty  of  the  )dcin  of  thu  face  normal  on  both 
Hides ;  enfetTbled  Nciuw  of  tAHtc,  joiiitil  with  a  sweet  tanle  ott 
the  right  half  of  tlio  tongue.    The  direct  application  of  tlio 
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electric  current  upoii  tlm  panlyxcij  ntueclw  eltowod  n  loea 
of  oontnurtility  nnd  a  great  cteprwninn  of  etoutro-iiituculiir 
iMmfli))ilit,v.  The  case  w«a  acoonlin^ly  ii  paralyMifl  of  tlic  N. 
fiwinlie  in  its  coiinw  Uiroiiph  the  {H'trous  bone ;  and,  ncwrd- 
itifc  to  tlio  iiivMtJgiitiuiM  of  ('Inuilv  Iternnnl,  the  lucnlu  of  t)io 
pArAl>'cii)g  action  must  hsvo  been  Mtnated  nlwvo  tlii»  i>oint 
of  exit  of  the  chonU  tympnni,'  In  tluB  oaee  tiiherRutniu 
CMiw  of  the  tcmponil  botio  wiut  the  Bonroo  of  the  nialiuly'. 
Tlic  tri'Atinciit.  which  wai»,  of  conwe,  of  rfiort  dnmtion,  hwl 
nit  offi-ct.  The  next  year  the  [wticnt  died  of  phthtiiU  pal* 
inonum. 

Cash  S9. — Jiilins  Hitter,  n  mechanic,  tvrcniy-foiir  yvsm 
old,  of  weak  cuu^titutiun  ninl  relnx  miuculiir  hpteiii,  wiui 
attAcked  three  weekrt  jireTioiwly,  in  eonacqnenoe  of  a  t^ild, 
with  a  pain  in  the  rigtit  temporal  l>onc,  which  waii  followed 
by  a  trcmbUnf;  in  the  right  facial  muscles,  viidiiig  in  pa- 
raly»ii>.  To  wrinkle  the  ri^iht  liittf  of  Uie  forckoail  or  to 
eloM  the  right  ere  wa«  impossible;  AWallowinjc  wai>  diffi- 
cnlt ;  there  was  a  constant  trickling  of  tears ;  the  rigiit 
bqIcua  nuHO'labialifl  wh  closed ;  tlio  face  correoirundingly  dis- 
torted. After  the  patient  had  been  treated  by  Dr.  Abar* 
banell,  first  with  nntiphlogistic,  then  with  pni^tive  af^ents, 
Iw  OMOe  to  ine,  Jane  S5,  18M,  fur  electric  Irvntimnit.  So 
rolaxctl  wiu  the  general  mnmnilar  nv-atein  of  thi;  patient,  that 
tha  paralysed  lialf  of  the  face  scarcely  oxIiil>ite<l  a  marked 
differonoe  in  this  ra^pt■ct  fh>in  the  other ;  its  M-nsibiliiy  was 
nornul;  tlic  electro-miiNcnlar  cmtmctility  and  MJiuilnlily  of 
the  p«mlyte<l  mivicle^  were  not  mnoh  reduced.  Accord- 
ingly, both  iks  rcgortU  tlio  duration  and  tlio  rusiill  of  the 
treatmcat,  tho  prognosis  ww  a  faronildu  one.     lu  point  of 

'  RoMri  dvortrtd  (aea  U*  Irftiniasf*  ■uT  lUm  fIoM«(<i  ilvr  Eiper- 
(BMhltVilatae^  *nu  IaUcIi,  fngiw  TlvtHfriinBlirin,  19M.  lt<A  1.,  p. 
IW,  tt  t^.)  Ilial  Hit  jMUwilna  <A  Uin  ebetd*  IfMiMal  tAcU  •  ittailMttai  In 
lh«  (cMr  of  iwu  la  that  baU  of  Ilia  UagM  on  «fckb  dia  cwl  U  (nI,  wMU, 
boa^rnr,  ihe  mom  «f  Uwk  la  iba  »ttteU4  part  i  mm  bit  MnnkI,  ind  Uul  te- 
(OTdlagl)',  !■  CAM*  of  (wbJ  fanljib  In  vlikb  do  wJociha  «l  ilio  mom  of' 
twtobprrtmt,  the  MmU  dbasMd  tMlowiaanllcf  lkgcW4»l]rvpanl. 


mm 


860 


aiattvm  pabaltsis. 


fiiot^  tbe  pftlient  wm  mLto,  July  2iUi,  nftor  uiily  tliroc  lit- 
tinf^  to  tiloio  tlto  oiTcctoii  eye,  aiid  aftur  the  fifili  »ittiDp— 
July  SOtii — tn  wrinkle  tlie  lorehcat),  and  to  eat  and  Jriuk 
without  difficulty.  After  t]ie  uiDth  Bitlitig-^Aii^ust  4tli — tin 
ooutd  rai«o  the  comer  of  tlio  moatli  ft  little,  and  tho  ■ulcus 
naiw-liiliiitliii  IxrgAD  to  be  HpiMiront.  On  Augunt  10,  ld5-(, 
after  tlie  thirteenth  uttiii);,  he  was  diamisaed  perfectly 
onred. 

Cask  30. — The  cure  of  a  oftlnnet-niKkcr,  named  Kttgel- 
touti,  was  Mill  more  riij>id.  Tho  peticnt,  a  mail  of  tliirty- 
live  yean*,  wns  ntla«kcd,  Aof^t  10,  1854,  vithout  known 
caiBe,  witli  a  paralyds  of  the  left  side  nf  the,  facv,  nnited 
with  pricking  pnins  iti  ihu  left  car.  After  cuppiiig-glosaes 
bad  boon  it))i)licd  to  tlio  iiapo  and  KiuAuin  hutha  liad  be«n 
eiiiployt'<l  a  tew  timeci,  tlie  paina  dUapjtearod,  but  tlio  para- 
lytic otTuetd  roiiiaiiied  unchanged,  and  on  tbe  35t}i  of  Aogiut 
the  patient  w»a  brought  to  mo  by  Dr.  Lude  for  eluctrieal 
troattneut.  In  tl/n  i-juo  uUo  tho  fonihoad,  ou  tho  affected 
Bide,  could  not  be  wrinkled,  tbe  tower  eyelid  hnng  dewii, 
taara  flowed  from  tbe  eye,  tbe  mouth  waa  awry,  and  on  tlto 
left  fiido  could  not  be  opened,  eating  and*  drinking  wore  dif- 
flcult,  etc.,  etc.  Thu  cloctro-musculnr  cuutractiljiy  and 
eeni*ibility  of  tlie  )MiraIyzod  miiMloii  were  not  in  tits  least 
affected.  On  tbe  2fitb  of  Augnttt,  after  only  two  eitlinxa, 
the  patient  rouhl  wrinkle  tho  forehead.  August  iti)th — five 
idttinf^ — he  could  dintond  tbo  mouth  a  little,  and  i^lote  tJie 
eye,  though  with  effort ;  hiH  drink  no  longer  flowed  from  fata 
month.  Having  then  to  make  a  jooniey,  I  wna  eompellud 
to  dkcoiitinuo  tlio  treatment;  iioverthelcHS,  witltuut  ftmbor 
application  of  remedial  ageiit«,  tbo  impruvemont  uf  the 
patient  went  on  rapidly,  so  that  on  my  rotuni — Soptumbor 
17lh — I  found  liim  perfectly  recovered. 

WIk'U  electro-miiAculaj-  contractility  and  eenaibility  ars 
qnilu  extinct,  und  to  thU  condition  anuitttheeia  of  tho  skin  U 
addod — symptonu- which  in  injuriM  of  tbo  nentM  are  uftun 
oouiplioated  with  a  lui»  of  nervous  aubstaoeo — the  pngnoda 
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tnkc«  11  very  imfnvoniblo  Ntin)>o.  Rut  wcD  iii  such  coace  we 
ehoiilti  not  <lo^]»iiir  of  t1i«  [xiMilitlitj  of  a  viire,  *»  the  Iom  of 
fobstoiioe  rony  U>  repairtMl,  ami  the  mnacleti,  ev«ii  whoii,  in 
oonscqnence  of  ititi'rniptcd  iuiier\'ution  or  meclmiiical  con- 
ditiniw,  t)ivj  hiivc  for  a  Iooj;  time  luiii  altojE^ther  iiinctive, 
may,  nti«T  the  riinctiaDal  diflicultira  hnvo  lier>ii  r«tiqiii<rp(1 
Mitt  HiitaWe  nutritive  condilions  have  I)een  supi»lie<l,  lieconie 
again  capable  of  action.  In  rtlalkm  to  thii  tint  i>oint. 
Waller  «Uiicov««re«l '  that,  whoti  iIip  fihrce  of  Ihi?  iKTipheric 
extremity  <>f  an  intersected  nerve  <lecaj,  a  new  fornintion  of 
nervous  fihret  nut  only  tnkce  place  at  the  pnint  nf  tatereeo- 
tion,  hut  uxIcndH  to  tli«  peripheric  cut  remit  im.  Tlnving  cat 
tho  N.  vnj;iiit  of  n  Aog,  twolvedaya  after  he  found  il«  jicriph- 
eric  extremity  wholly  disorganized,  the  nervous  sliealli  ol- 
moet  entirely  ^ne,  and  ita  contents  disintcjirntotl  to  a  thirlc, 
|;rannluted  maw ;  a  niunth  Inter,  in  pince  of  the  deittroyed 
flbm,  now  onoa  iwd  fonned — an  ob«cn'ation  which  Schiff* 
luw  ctnifimied.'  In  agreement  \rith  this  di*<ovi'Ty,  Du- 
dionne  found  in  certniu  cnso«,  in  which  great  injury  to  tlie 
Der^-M  wag  united  witli  a  toM  of  siitNitiinoc.  tliat  the  mnsclee 
whidi  bad  alt<>p.rnier  lost  their  eontractile  i>owGr,  at  n  later 
period  reactctl  nndcr  clwtric  irritntton  and  were  functionally 
rertored ;  he  thvncc  concluded  tliut  an  nl<tio)ute  dnflcieiHTy  of 
aloctro-miueutar  trritahtlily,  though  lasting  for  a  long  time, 
does  nul  justify  the  aadunption  that  Ihi;  niUHclu  u  dead. 

I  sluill,  in  tbift  connection,  rctprodiieo  tJio  exceedingly  in- 
tWMtin^  ctue  which  Duchenno  ptibliAhe«  in  bis  work.* 
>  Hote^  ArMr.,  iwst,  p,  xn. 

•L'.  RiiKh.oribilivbw  polalMl  oxt  (>(ii  AicUv.  dca  Vcrdnt  Ar  prnfe- 
•chtmifha  Arii«4m  (W  rorimng  d(T  «lMiiiMWUkk«n  IMllumib,  Hwi  V^ 
U«ft  111.,  itn,  p.  UP,  i<  Mf.)  t)wl  Iba  nwiba  oT  lb*  pMU  of  •  ifl>lifad  tMm 
Imkm  pfam  tn  An*  «•>«.  b  fc««m1>te  mww  than  !■  •  <Ut«oi  Mncntiaa  of 
ikm  tomOgmim  Hhqw  ntrmWM ;  in  other  own  die  flbrat  lute  u>  paw 
tamui  aMh  MWt  kal  I*  Uio  h^H^ij  irf  ea*M  Uw  iwiiphtib  pottlaa  of  iW 
dlirltM  Mm  «MtM  •>»;,  aad  lu  plaoe  U  wqipUid  b;  u  titMaloa  at  tli*  em- 
mlptrOni. 
•  £,A.pit*l 
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Albert  Muasut,  a  [trioLcr,  oinetiMn  yean  old,  Iiiul  liU 
riglit  band  oiuiglit,  November  IS,  184A,  in  ii  mndilno,  bj 
wbich  tliu  N.  ulnnrU,  tbc  Art.  iilnarU,  tlie  tenduiiH  of 
tliu  floxor  tiublimia  and  profuiidua,  llie  M.  pabiiariri  lirevu, 
do.,  were  »o  Bevcmty  wuundcd  tbat  wbun.  tlircc  utoiitliM 
IaUt,  tbd  ptttkiit  left  tbu  )iiig)titiil,  tbc  niniiclt»  nf  tho  Iiuiul 
wore  in  »  couditinn  of  complete  juiralvaU  and  atrophy.  Tbe 
two  lo^t  phalanges  u)'  all  tbu  fingers  wc-ro  ouiislAiiUy  flexed, 
iiud  tlio  eninviutt^ol  biiud  grudunlly  ufisuiiiL-d  tbe  fonn  of  « 
claw.  Wbvu  Duvbi'unu  tint  Mtw  tlic  iinri>rtuiiate  tiuui 
([>c(,'onibor  iS,  ISKO),  four  years  after  the  accident,  the  baud 
woe  etna<-ia1ivl  to  tbe  1>otii.ii,  and  oil  iu  inner  t-iirfftcc  tbo  Un- 
dotis  of  the  lienors  and  Ibu  projection*  of  the  tiietacurpal 
bonw  were  prominent  Tbe  two  last  pbalangea  nf  the  Hti- 
f^eni  were  ]>ennatieatly  addueted,  tliough  they  (?ould  Ite 
brought  iiiL-cbiiiiiciilly  in  tbe  mime  lino  with  tbe  tint  pliA- 
langM,  tlie  articulations  of  wbidi  with  tbo  in«l»caq>nl  bonce 
were  in  a  ntate  of  partial  Inxation.  Jf  an  attempt  wax  miulti 
to«Teroiiine  this  IiLxntioti,  tbe  tubcTositiee  of  tbe  metacarjMil 
bonoA,  wbicli  were  in  a  condition  uf  b^Tiortrophy,  opposed 
initHriixnuitidjle  olwtaelai.  If  an  attempt  vruf  mado  to 
tttraighten  tbo  Angers,  tbe  luxation  wa.4  retideri^d  complete; 
aUo  the  distention  of  tlio  fingere  and  tbe  adduction  and 
abduction  of  tho  tliuuib  wore  impoMible.  Tbu  forDArtn, 
wbicli  wiw  »oinowb«t  cniaciatod,  exhibited  a  Htrai^ht  Msar, 
oxteitdiog  fVoni  above  downward,  and  from  tho  iniiide  out- 
ward, and  adhering  to  tho  tendons  of  tlie  flexors.  The  flex- 
ion and  v.viunaion  of  tbe  wrint,  llic  pronation  and  itupinatiun 
of  the  forearm  oould  l>e  Hcoompliillied  with  ordinary  ejiMX 
TIh)  wnaibility  of  iho  ekin  of  tbc  pocitcHor  half  of  tbc  band, 
and  of  the  iinb  lin;^T,  and  upi»er  tiide  of  tbe  fourtli,  waa 
wcakencl :  tbe  luind  wm  tho  Mat  of  coiutant  paius,  wbiob 
wore  incn^nsed  by  OTcry  movement.  It*  color  vrm  a  dall 
wbtlo ;  bine  in  the  eold ;  >t«  tinujicrature,  l>otli  to  tbu  fcelEng 
of  tho  i>atietil  and  to  the  touch,  was  c<>asi<]erably  lowerod  ; 
Its  v«tne  wuro  not  vUiblc.     In  all  tbu  uiumsIm  of  tbe  band 
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eleotromiiKiilar  contnctilit;  wiui  oxtiuct;  tho  skin  of  tlie 
))U6t«ri»r  lialfnf  tL«  upper  MtrfMo  of  llio  liiuii],  nnd  of  tlio 
little  finger  and  the  tnDer  Httrface  af  the  rinf;-finger,  was 
wholly  iiriKUSCvptiblo  of  eloctriv  irritation. 

Uuchtnne,  in  lu»  iii(lctiiti|!»1>lo  seal,  did  not  1«m  courn^ 
in  the  pre^nce  of  ihi^  fM^iniiijily  hn|»oloM  caae.  Uo  at  onm 
applied  tlio  electric  current  to  the  paraJyised  inosnlee,  atid 
after  only  tlio  tuoth  Nttinji; — the  tuttingK  wvro  cuntiniunl,  iw 
u  nil(%  from  ten  t<>  fifteen  tninutea — UnsMit,  Inateod  of  the 
pains  whi<-li  he  had  formerly  experienced,  felt  in  Kia  hand  a 
burning  heut,  though  tlio  fingcns  as  liefurD,  were  affoct«d 
n-ith  a  pitinl'iil  and  dull  cold  aoiUMtion.  At  the  Mvnie  limf 
the  nutrition  of  the  iniiKJclefl  began  to  improve,  and  die  de- 
prceeions  between  the  metacarpal  bone^  to  fill  np ;  tlte  luxa- 
tiou  of  tbo  fint  phnlan^ditniniGlicd;  the  second  plialongeB 
■aiiunied  a  more  extended  direotiim.  At  thi»  Magu,  on  ao- 
eonnt  of  the  fererish  eondition  of  tlie  patient,  tlio  treatment 
was  remitted  for  throe  weelcs.  Dunnfr  this  interval,  not 
unly  woH  there  no  rvtrogroMloa  of  tlic  loeal  evil,  Imt,  un  thu 
contrary,  the  warm  feeling  spread  over  tlie  fingem,  which 
now  lu«t  their  dull  ecnralton  of  patn.  On  rocoininuncing  the 
tmttmcnt.  I>uehonuo  unite<l,  with  the  farad i}:ation  of  iho 
musclett,  that  also  of  ilie  tdcin,  tuing  for  thi^  purpose  the 
ni0tall!<-  uHre-lmii-h ;  the  Bon§ibility  of  the  tJiin,  tlierfujwn, 
perceptibly  incrtiusod,  tlie  vcinti  iti  the  back  uf  the  baud  bo> 
caino  diKtinet,  the  color  of  tlt«  Riiin  nonna). 

The  niltings  lieing  eonlinued  front  day  to  day,  thu  small 
mneclw  of  tl>e  hand,  which  were  tuit  uarlier  noticeable, 
began.  alHiut  tlio  IStli  of  March,  1851,  to  dorelop  dis- 
tinctly, and  the  {mriition  of  the  index  and  imMdIn  fingere  ini- 
pr<ivi>d ;  the  adduction  of  the  first  pbaloagcs  was  u«w  postti- 
ble,  tlio  M.  inli^xiHMit  reacted  under  oloctrlo  oioitement,  hut 
Toluntarv  movemenlM  were  not  yet  practicalde.  At  thts 
Btftge,  the  patient  leil  the  hiwpital  and  paaAcd  two  inondis 
at  large,  with  the  intention  of  leaving  to  nutura  the  coinplv- 
tjon  of  tbo  cure.     IltM  Imjie,  however,  proved   illusive;  hi* 
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Jiand  did  not  iDcreiue  in  me,  nor  did  ttiu  |>ow«r  of  volontwy 
movement  retnm  ;  arcordin^lv,  he  again  liad  recourse  to 
blcclric  lreatiii«ul,  and  from  ihc  beginning;  of  Juno  wax  6nl>- 
ject^d  two  or  tlirou  tituvt*  »  wtrk  tc>  fariidiKiition.  In  ttir 
out^  tlie  lirat  ]>halangefi  of  Uic  first  and  necond  fingers  ■•• 
nioukI  n  [Kji&itiun  gtill  nioro  inclint-d  toward  the  hiotacarpiJ 
Iwnw;  but  Itiv  ituti  two  Wnimc  more  extended,  nnd  the 
aetivo  movement  of  the  last  members  of  the  fingers,  as  well 
Hfl  thv  abduction  aud  adduction  of  the  fingore,  became  poe- 
eible. 

Tlie  improvement  now  progre^ined  rapidly,  no  that,  by  tho 
«nd  of  Aiigiiirt,  Huaset  could  vnite  and  draw,  and  in  F«b- 
ruiirj-,  1852,  notwltliftanding  an  intemipti'm  of  Ihu  treat- 
ment for  mora  than  a  month,  ho  conid  a<lduct  the  finit 
pbaliingoa  of  tlie  index  and  middle  fingvrs  to  a  right  angle 
wirli  tho  metacarpal  bunve,  and  oouhl  fidlv  uxlvnd  tho  l«»t 
plinlangen.  The  position  and  motor  power  of  the  Wt  two 
fingers  liad  beeome  better ;  the  musctea  of  the  thumb  wen 
abiioot  pcrfcetly  developed,  and  were  capable  of  all  tho 
inovetncnt« ;  tho  tendons  of  the  flexon  were  no  longer 
prominent  on  the  surface  of  the  hand,  and  the  mosclea  at 
the  Itall  of  the  little  finger  were  available  fur  use.  Unaset 
now  ettgigos  to  tranwtribc  manuscript;  with  tho  hand,  for- 
merly diMiblcxt,  he  copifKl  for  uie  the  prize  csmj-  in  which 
Duchcnne  publinbed  the  report  of  this  case. 

But  t)iL>  nio«t  brilliant  illiutration  of  the  extraordinni^ 
longtti  of  time  during  whii-h  muselea,  tliitt.  In  t<on>^^'i)n('nee 
of  Rome  mechanioal  o)>ntniction,  liaTe  loot  their  I'luurtiunal 
power,  or  in  which  this  [tower  hait  never  liccn  developed, 
can  preserve  (heir  inlcf^ritv,  i»  fumi«hod  by  cii*ct>  of  facial 
paralyMft  extant  from  butli.  Itt  fiiieii  raActt  the  M.  biu<dnft- 
tor,  which  ia  provided  with  tlie  motor  roota  uf  the  trigcml- 
nns,  is  iu<-luded  in  the  paralysis.  Hero  all  that  'm  ntwcaeary, 
in  onler  to  make  it  poatibh)  to  move  the  mouth  lAterally,  and 
hold  it  in  a  lateral  piwiUon,  is  a  fnrndixation,  oDCe  or  twioe, 
of  ttie  muscle  named. 
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Oamc  81. — L.  H.,  ft  elndeDt,  nineteen  Tears  olr),  ww  hom 
with  It  paral^-iuH  of  tlie  riglit  ude  of  the  fooe,  whi(.'Ii  cottM  bo 
tnuwl  to  no  CKiiM  miU«i'<lunC  to  liirth.  hi  inMiiicin  to  nu 
ttlMoliitu  tnmliitity  tn  porforni  uiiv  movfiiiejit  witli  Uie  ma»- 
cleB  of  th«  ri^lit  sitia  of  tlio  (ave,  to  wruiklo  the  foirhvatl,  to 
dwc  tlic  uvi',  or  ti>  'Irnw  u>!|^-thiT  tim  iiiuiith,  Uil*  MMii'iition 
of  twtc  wna  wimki'iioil  in  thv  rifiht  extremity'  of  the  toitKnc 
In  tlie  {MMition  of  the  nvnU  tliore  n-ns,  neitlier  in  this  nar 
in  the  following:  c»se,  niir  rviniirkable  viiriatiott.  Al^i-r  onlv 
tho  BLiooiiO  hitting  tlio  pikticiil  n'lie  ftlilu  to  widon  ihu  mouth 
•o  innch,  tliai  pcrpoRdlcHlar  wrinkles  wore  formal  in  tlie 
ehc4>ki).  Tliit^  II  initsvli^  whlrli  Itdd  luii  ilonniint  fur  n!no- 
teen  yeare  was,  on  a  Moonil  application  of  tho  electric  cnr- 
rent,  endowed  with  freedom  of  nioromcnt,  llio  tlectric 
tnatmeut,  which  wm  continued  more  tlian  a  nmntli,  and 
WM  tlwn  Ijrokon  off  hr  the  dci)artnre  of  tlie  patient,  exer- 
ctfH'>d  altio  a  ctecid»I  influence  npon  the  muBcled  provided 
with  the  fiicini  norto ;  ihuit  iiftcr  only  mx  wci-ki;  tl>D  putivnt 
coidd  whittle,  wrinkle  the  fnrohoiid  in  I>otli  diroctioiw,  and 
give  energetic  action  to  the  M.  levator  lah.  &np.  aJie'ine  nasi. 

Cahb  83, — Uaipuvt  T.,  eovcn  yioire  old,  buidce  being 
bom  with  a  paral^bof  tli«  left  side  of  tlio  fiKV.WM  afflieted 
with  the  mnlforniation  here  deeoribed  :  Though  the  left  ear 
wu  pntwnt,  the  external  auditory  pMsogo  wim  iibMitt,  and 
the  place  of  tlio  external  cur  wn»  occupied  hy  a  white  Hutiij 
protnineui-e,  of  the  cine  uf  a  hazel-nut,  providi^I  with  ina»> 
oullir  fibre*,  and  therefore  nioraMe,  in  which  the  pruc.  sty- 
Inideuit  oonid  l>e  felt  incliuol  almonnally  outward.  Thu 
entire  led  ude  of  t}ie  face,  |Mirticnhirly  tlie  left  tide  of  the 
lower  jnw,  wiu  tliortoiwd  ;  on  tho  other  hand,  the  Uift  arch 
of  the  jMilate  was  broader  tlinn  tliu  right  one.  Aflor  only 
one  tiitting,  the  little  patient  wad  able  to  effeet.  by  mean^  of 
tlie  M.  bnectnntor,  a  Intend  inoveineut  of  tliu  iiiouih  ;  and 
tn  ft  few  niontliM.  after  twutly-eigltt  HittiugH,  all  the  niuj>cla» 
of  the  face  were  piianeaacid  of  freedom  of  tnovoraent,  thongli 
oalurally,  in   Uuglung,  the  month  waa  etill   cousiderahlj 
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more  dntwn  to  the  Kido  originallv  «uutid ;  and  in  all  Rpon* 
tutiiwtu  iiiovvnionU  tlic  i>rc[)onduriuive  of  tlie  iiiuAcles  of  tlio 
right  aidti  of  the  fnco  waa  perceptible.  In  this  case  tlioro 
«u  also  a  remarl(al)le  pbenoni^non  presented,  tu  wliic-li 
Diichonno  lias  olruudy  drawn  utt«utioti — nwnely,  tlio  oon- 
tJniiotiti  d(ivoloi>mLi)t  of  fVecdom  of  movement  in  tlie  mtuoloi 
of  tilt,*  li;l't  Hidu  of  tlie  face,  tliotigli  uuilor  neither  direct  noc 
indirect  irritation  did  they  display  tbo  least  sign  of  reuctiou, 
a  fact  of  which  Profi'iiHur  Virchou',  among  otheuR,  was  cxm- 
viiiccd.  A  diSV-rencti  in  the  rxrme  of  twta  betwcou  tbo 
ri^Ul  and  left  fiide«  of  tlie  tongue  was  not  eiitalilUhed  in  tlila 
casp; 

I  liave  mentioned  that  in  nervous  paralysis  a  distnrbftaoe 
in  the  electric  condition  of  tliu  purulyKV*!  intiMlee  dooa  not 
oocar  till  tht>  net^ond  week.  I  doire  lieru  to  Wln^  Uds  fact 
once  more  into  noti<TO,  in  order  to  warn  the  practitioner 
against  tliu  progito«tic  vrron,  which  easily  ai'i>%>,  when,  in 
view  of  the  normal  or  but  aliglitly-diMirderLtl  ctt<<c1ric  votidi- 
tion  which  charMcterbeo  the  fin>t  few  duyi«  of  iinch  a  iiural;- 
eis,  a  favoralde  prognofliB  18  made,  withoat  taking  into  ac* 
OOllQt  the  fact  that  the  diiiturbing  action  which  afleota  Uie 
noiTes  has  not  yet  extended  to  the  mueclos. 

Oaiiic  33. — Car)  H.,  a  merchant,  twcnty^eiglit  ywrs  of 
age,  c«mo  to  me  (iTune  H,  1858)  with  a  oom]dete  ]>araly«ia  of 
tile  left  side  of  the  face,  whiuh  ho  had  oonCracted  three  dayi 
bBfore,  in  wnsecjaenoe,  aa  ho  believed,  of  a  eold  cangliC 
during  the  night.  All  the  muKclu  provided  wtih  the  K. 
£neialis  reacted  equally  well ;  bat,  after  the  ttceond  sitting, 
June  8th,  the  reaction  waa  leu  strong ;  Rn<l  on  Juno  10th— 
that  in,  ei^ht  dnjit  after  llio  beginning  nf  the  attack — it  waa 
fully  extinct.  From  this  timo  till  the  departure  of  the 
patient  (July  lOtli),  tliirty-ono  oleetrie  Miitings  wore  liod, 
hit  they  wi>re  att^-'udiy)  witti  only  a  alight  rowlt;  w>  Uiat, 
while  aoniu  cniaMi  became  apparent  on  the  forehead,  tho 
oyo  could  not  l>o  rlnsod,  nor  tlio  month  \k  drawn  up  toward 
the  loft,  or  Diuuh  ooutraetetl. 
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[K<m— Ko  more  iMertatiigiadT*l«tbla  MM}' hujeL  been  pabibheil  npcn 
fa|j«riM  of  the  MfTW^  oad  the  iHiowIwi  co—Bqii«iii  Ihmw^  Umh  tb«aiinlnbla 
Manognpli  «f  Dn.  Mlichtll,  Uordioue,  ami  Kwn  (OimbM  Woaii4*  ml  otlMr 
IiO«rlM  nf  S'enm.  rtilkdelpU*:  IHM).  The  ttUAmil  w  pwWhtf  ir,  <k\u>  de- 
fin*  lo  tunUuriM  liitnMtf  aUk  Ifcswh^lof  ptnlfri*  iaall  lupha*M,auiM 
do  N  willitnit  ma  muatjvc  vlnd;  <4  tUi  Dliic  book.  Or.  Hajvr  iIom  ■««  appwr 
to  b*  *«>fc  of  lu  etlilclica;.  I  irouM  ffUilljr  irsairtr  >  pOTlloii  oT  \t  lo  (boM 
poxni,  Iiul  l(  li  all  *o  much  w  llio  point  iliai  I  uiuM  oonioiit  mjtvlf  wtih  nxoo- 
m»4iiiK  tu  paniM)  M  »B  who  «Uli  •  fall  MqatinUMv  vliti  ii«rvou>  pallxito- 

ir^w.  A. ».] 
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Dr.  U.  Kricdberg,  in  liis  "  FftUiologte  und  HiiTafue  Aer 
Maitkc]l&hiniin^n,"  '  Iiaa  jitftly  (lit<tiii;riii-'Ii«<l  the  fMrniU-MH 
(if  llw  uiisclee  which  »r'vte»  from  n  diaonlvr  in  Uio  uHiiiiil«> 
tivo  prooeeses  of  the  iniisculnr  Bnletanoe,  or  inTO))«tJiic  p*- 
ralvKi^ — |i)U7i1yi>t(t  ex  nlieanU  iiiiisculoniiii  imtritiuiiu — from 
tliiit  lunii  of  jHiruly&u  whidi  U  uvaitiuiiuJ  li,v  an  injiirj'  to 
the  ncrvDtu  cctitrM  or  ncrroai  cohIm,  or  ooiiropaUiio  p*> 
^l]yeil^.  III  this  oonQcc-tion,  he  )ia«  remarked  that  ihu  dia- 
tiirhikncv  in  ttfieiniiUttvo  action  tuur  render  u  muscle  inrapa- 
ble  of  ol>e.vin]it  tho  will,  oven  when  the  motor  nerves  are 
euficvptihie  lo  the  excitation  emaoalin);  from  the  hrain  and 
fipfnal  cord.  In  neuropathic  pandyMii  tho  dirturlfed  a&eimi- 
lativo  action  of  the  musclo  u  the  Kooitdarr  euuitc;  in  nij-o- 
palhic  it  JA  llio  primary  one,  and  Iherefure  in  the  lattrr  it 
iipiwun  earliff  and  rune  a  quickor  course.  On  tlie  other 
hand,  in  nt-nrDpatliic  piinJ,t~u«  tlio  vuwution  of  musoular 
eonlnietinu  ix  tlie  prinuiry  ctri>cl ;  in  niyopiithic  itiita«oo- 
ondar>'  onv.  A  dt^turbiuioe  in  the  nutrition  of  a  iniuicle 
uap«lilo  of  inducing  paraljflb  ronv  bo  excited,  according  Ut 
Frietllwr^,  liy  tlio  folton'ing  caiiaoo :  1.  A  HimiUr  disturb- 
ance in  ndjscoiit  oi^n""))  cuniuiunicatti^  itMtlf  to  Itw  inn»- 
clus ;  t'XHiupIra  itre,  paniyiiiii  of  tho  mnsolot  eovcrinf;  the 
jiuntonii-nm,  in  wmsocjuonai  of  ]>critiiiutiii,  (taraly^iit  of  the 
iulirn>»I«l  inUM-lui,  ii/ ouiuequence  of  pleuritU,  inuralyeid  uT 
tliti  H.  dultoideuD,  in  oonstqiHiuoo  of  inflaumiatJoo  of  tlio 
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gjiouldcr-joint;  2.  Tlie  effect  of  external  force,  a  wound,  a 
bum,  laceration,  exoeesire  Ktraining ;  3.  A  Htultlen  cIum)CQ 
of  temjicratiiro ;  4.  Various  dLwiiifitis  of  tlie  blooj,  as.,  for  ex- 
MOijiIe,  typiiuB,  Kvuttf  vximilivtnatu,  llio  action  of  t^ortiun 
potMoiw,  M  load,  diMturbitif;  tlte  uatrition  of  tlie  iniutcJes ; 
5,  Deficient  ttupply  nf  l)Ioo(I  or  repre>»C(]  muiwalar  tnorfr- 
ment,  as  in  tboee  nutritivu  di^turbanccit.  to  tJie  muacleg 
induced  Ly  (IihoiumI  (.-ontlitionii  of  tlio  vrnmiulnr  inoDibrtuioii 
and  tlinimbot()»,  or  tho^  tiimilar  ditUurlmncei  occasioned  bj 
tEie  pr«6siire  of  tnmora ;  i\.  Unknown  caue<«,  iinnicroiis  caMA 
of  }irogrv«iuvc  inuecular  atrupby,  otv. 

Thu  diotnrtMuioe  in  tJie  nutrition  of  tlio  mnMlu  wbtrli  ia 
eflccted  by  tlieu  various  oansea  i»,  from  k  jiatbolo^icHl  luiJ 
anatomicol  ^tand-point,  always  tbe  eame  in  Msential  cbarnc* 
ter,  namely,  citliL-r  a  ^■nninv  inflimnnalion  of  tbo  mueole  ur 
ATMult  of  oacli  indainniAtion.  T)iu  Htnieritrc  of  tlio  inaicle, 
abundantly  Biipplied  as  it  U  with  connectiro  tiMuo  which 
not  only  ciivolu[>s  the  entire  mitscle,  but  the  fteveml  miu> 
Ciilnr  libn^  and  buiidlce  of  librm,  and  tliroug)k  which  the 
blood-roiMU  are  abundantly  dntrttmtcd,  i«  tho  wnt  of  light 
inflamnialiiini',  which  aritie  Bomclimcs  from  a  direct  infloenoe 
brong'lit  to  bear  upon  tjw  muscle,  sometimes  by  diffusion 
from  ooutiguuiM  tiwuee,  itnd  whicli,  in  concori»vnco  of  th« 
coniioctJon  of  tlie  miiM-ulnr  irite^rtitucnts  with  tlio  fMcicloB, 
extend  more  or  leee  widely  from  the  mtudes  prinurily  tt- 
focted.  l*bc  KTXHit  quantity  of  blood-Tesad«  with  whieli  the 
muttclot  nro  enridied  >>u]>plim  lh«  conditiiuH  for  the  ootnir- 
renceof  one  of  tworeeull^:  either,  on  the  onehund,  asp«edy 
subjugation  of  the  inflammation  and  a  T«etonitioR  of  ivomiBl 
fnnctions  Iffori'  thv  diium|i.'r  ha*  iif)i'«li.-d  to  any  considornlile 
degree  the  nutrition  of  the  primitive  tibrei) ;  or,  on  tlio  othor 
hantl,  if  lite  inflammation  be  not  subjagated,  the  fonnatioD 
of  ptiruleflt  granules,  <»nn4X-tivv  lii^uo.  and  fat.  and  the  db- 
fntegntion  of  the  iirimitivo  tibrw  with  tlieir  cooMitDent 
liMiuf,  or  a  liitly  degononitiou  of  thom,  ths  tbhbLi  uud 
nerve*  becoming  tlios  involved  finally  In  the  Aame  diteoMd 
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oonditioti.  The  procoss  thiu  doMribod  doot  not,  howovw, 
ui-oowMril}'  eint>rHc«  at  once  tho  entire  mueclti.  Tbe  •evonil 
&ddolM  of  the  Mine  muwle  uiay  he  aflected  iu  varioos  de- 
grees, some  retainin;;  tbuir  oq^autzatiuii,  olliirra  undur^iDg 
a  fatty  d«gai«ntion,  etc.  Tlte  iiiwcular  fibnw  may  aUo— • 
rt'fliiU  which  t-ftimot  often  tw  lenmed  from  an  e.'ctcriial  ex- 
aitiinalion — become  deteruimted,  without  any  uiipcaranoe 
of  Btru]>liy  in  th«  niutwk',  whivli,  in  cotueqiunee  «>f  tlio  now 
foniiiirioi)  of  fat  or  vonnoctivo  tiMuo,  may  wem  much  larger 
tliaii  it  realty  ia. 

In  harmony  with  tliiB  variety  in  the  anatomical  oondi- 
ttoiiH  of  thu  juimlyiMid  iniii^-Ii<«,  thoir  n.>ac-tion  under  llie 
inducted  «umrtit  i*  very  various,  evgrj-  (crade  of  electric  eon- 
ditiou  being  exhibited,  from  the  normal  ono  to  that  of  a  oora- 
pleto  depriviition  uf  ek-ctru-iiinscnlar  eoiilmctility  and  »unM> 
bilily — a  divemty  |ir(MU>ntcd  not  niniply  by  difTcrciit  tniuelei. 
but  aim  itom««tnie«  by  the  nrioua  ialieicleH  of  the  same  mna- 
cle.  By  observing,  however,  tJie  degree  of  depreB»ion  in 
elect ru-rauHcuhtr  contractility  and  fwnitibility,  we  can  at  once 
detiTinina :  I.  Which  mu«cleA  have  i>rimarity,  and  whiclt  hare 
secondarily  Butfored,  that  ia,  which  have  been  dirodly  aHeut- 
ed  by  tlie  parulj'xing  iuilueuec,  and  which  have  bocu  con- 
demned to  an  activity  in  cun^oquonco  of  a  dirturbanco  tn 
tlii-ir  motor  ]>ower  anoonnevte<l  with  a  oomlititm  of  dtseafle. 
S.  llow  deejily  tbe  musolw  have  suHuixhI  in  ilicir  aaMmila- 
tivu  ])rocvHMe,  and  whotlior  aix-ordlngly  a  i<]W(xly  or  a  slov 
cure  may  )>•<  antivipatvil,  ur  none  at  alL  Aa  n^gardH  the  loat 
contttigeucy,  even  a  complete  loee  of  irritaliility  under  tike 
indaccd  corrvnt  does  not  nt  all  justify  au  unconditionally 
nnfiivorable  |>rn;;ii(Miii,  in  confirmation  of  which  I  refer  the 
rmder  to  tliu  uxpurimenta  made  by  Bronncr,  mentioned!  on 
fttge  UN). 

Oash  &i. — S.,  a  merchant,  twunly-eiKtit  yeora  of  ago,  bad 
ooutraotwl,  probalily  in  ootMNjitencu  of  the  U^chtueM  of  hiii 
boot,  a  (loralyaia  uf  tliv  M.  extcnior  bnlluci»  liinifUM  of  the 
left  fool,  which,  when  the  [ntiont  bad  drawn  off  his  boot, 
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preT<.'nte<]  hia  raUing  liia  grent  to«  from  tti«  floor.  B,T  the 
iiHO  of  II  tMrotig  eule,  tbe  inconvenience  of  this  was  lint  little 
Icasencd.  71i«  rMrtione  of  Hits  ]>urnt,v»'*l  miucio  Hti<tvre<l 
only  a  ftliglit  Insa  of  jtower,  oonwcitieiitly  itio  progmMiM  ven* 
fiivoniblv,  nnd  in  fact  tlie  patient,  who  liad  oumu  to  me  f<ir 
treatinciil  TAmyi*,  19A7,  wn«  able,  iiftcr  four  oittingH,  to  luiive, 
M«,T  17th,  peifectly  cured. 

Case  35. — Ilauff,  a  racrcliant,  fifty-two  years  old,  lisviny 
on  n  warm,  spring  afternoon,  nrliik'  working  iu  hi^  sltirt- 
fleevcfl  in  hit  ^hop,  cxpoiwd  hint^olf  lo  a  <lrHUghl  of  air,  wim 
seized,  towan)  evening,  witli  violent,  tearing  |iain.i  lu  tliu 
right  slionlder,  which  in  the  night  inpreB-W^l  in  intensity, 
making  every  tnovetnoni  of  the  flhoulOer  and  thu  ch'valion 
of  the  arm  impo(>«tl>h>,  and  gradually  eprvadiiig  over  the  up- 
per part  of  the  arm,  lln!  ff  iriMtnn,  and  the  hand,  down  to  tho 
(Ingvr-iindi^,  Within  al>out  fourteeu  days,  in  con*equenM  of 
frequent  eupping  aliont  tlio  ebouldor-hlade,  and  tlio  employ 
ment  of  enihrocation*  and  Kuitdan  bathii,  thp  pains  dii-ajv 
peared,  lint  the  power  of  voluntary  movement  in  the  shoul- 
der was  entirely  atioli^ed,  and  the  nmselwt  of  the  po«turior 
region  of  the  t>]>ouldi-r-hIa(ie  and  acromion,  eiipecially  the  M. 
deltoideoB,  became  atrophied. 

Id  this  condition,  alxint  nix  weeks  after  tho  lic^nning  of 
ih«  diwase,  the  patient,  on  tho  advioo  of  hia  phynician,  I>r. 
L.  PoNner,  applied  to  m«  for  a  trial  of  ele«.itri<:  treatment. 
An  examination,  made  May  S2,  I8J»S,  gave  the  following 
rosulta :  The  up{>cr  ]iari  of  the  riglit  arm  wa«  wholly  incapa- 
ble of  active  movement,  imd  lay  rigid  and  inotionlesA  againat 
the  thorax.  A  lintito*)  {>aM>ive  movement  couhl  lie  made,  but 
this  wpfi  attended,  ei)|wcially  on  every  nttompl  lo  raiw*  the 
arm,  with  a  severe  scnMition  of  pain.  The  right  tihouldor  had 
lost  iu  rotundity,  tho  M.  deltoideuo  being  nlimnkcn  and  ro- 
laxi-d  to  ftiich  a  degn-c.  that  U-twwii  tho  acromion  scapuhi?  and 
tho  caput  humeri  there  was  an  interval  of  about  half  an  tnrh. 
Tlie  patient  (■omphdm-'l  of  an  uniileasant  eenuition  of  did* 
nc«K,  Itching  and  pricking  in  the  forearm  and  hand,  es|<vciall]r 
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En  t])0  fourtli  and  fifth  fiiif^eni,  cntutiig  Idm  to  c««k  iU  re- 
moral  hy  repcatc<)ly  nibl>iti)r  witli  tlie  sotiiid  liaiul  tbe  parts 
time  affected.  The  electrrt-moRcnlar  «mtr»ptility  of  the  M. 
deltoideua  vras  normal ;  the  electro-muw^nUr  aenaihility,  how- 
erer,  Hpocinllir  of  titoto  flhnti  which  tako  tfioir  Hm*  fntni  the 
ncmmion,  wiw  considenitily  hpij;litened.'  On  June  lllh, 
ntVr  only  the  ninth  lutting,  the  patient  was  able  to  »!««  tJic 
nriii,  without  pain,  to  a  horisontal  position.  The  caput  ha- 
tneri  had  nppronchod  to  within  two  linoe  of  the  ocrontion  ; 
tho  M.  deltoidmu  Iiiul  iiicrcaMril  in  uzo.  .\t  llii#  stnge  tlie 
pativnt  intcmtpUid  the  treatment  with  the  intention  of  Umv- 
ing  tlie  reet  to  nature,  l>nt,  as  hia  condition  was  rather  deteri- 
oraled  than  impntrod,  ho  applied  again  to  mi>,  Anjo^^t  19llt, 
for  n  mntinniuico  of  olcctrio  treatment,  I  atxrordingly  sub- 
jected th«  patitMit  fiinrtoeti  timca  more  to  fanidixnrion,  and 
diHuittMei]  him,  (Mi>lKir  2d,  perfoetly  cnred;  tJm  M.  deltoi- 
deuit  had  rejraine«l  its  [>ower  uf  movement,  and  the  idioulden 
their  ftilncfts  of  form.  The  painful  sen^tions  in  the  arm 
and  tingera  had  paM»ocl  entirely  away. 

Cask  36. — 0.   1..,  a  farmer,  twenty-two  ycart  of  uffi, 

'  Thin  elenUon  of  the  fitttmma»ttt»t  fauABUj,  whkb  DuohMM  N(kid« 
•*  IB  tniUcBtloa  of  aWt  be  Unu  iWmMtlo  lanljnb,  Uwl  U,  *  puml/d*  irk- 
InH  tnm  miMcvUr  riMiHUlliM,  Btvmlgia,  or  olh«r  rbcuHalk  alTcclioii,  b  pnt\>- 
atilf  onl*  ih*  rotutl  of  an  kccompaBTtiiR  hyimmllirala  of  ik«  ■JTertoJ  uiuik1(& 
It  U  ni)  mora  ft  chuaoUviitia  or  Afnilrk  pM«ljri«  lluw  iIm  nonnl  conditioa 
of  tlie  rliYtnr  itiirmkr  eonmellUtj  ii,  >ldeb  aha  DaAmne  wUI  h«TB  u  b 
pMutbriljoTlhli  faratofpanlj^tU  l'yiwl«(>(C«brf  dloDeUairkiasaidwIlM- 
ridUt.  ErelMHrfl:  I)(crh«<uMllK-hoi«('hwlrl<-,n'«laar.lMI)ha«kH%nvdaa 
the  wtMii  ud  iHulftrtiT*  faatara  of  rteiuMtto  fpnu  of  JImmo,  ih«  rhMtnaiSo 
mUMilr,  an  enilaiim  which  has  It*  Mat  tn  tha  iWrMbi  iha  MaMrthc  ttmo, 
lh<  Mtmlo,  or  llw  parioM«UM ;  bqt,  on  mkn  MralU  oharmallna.  tliU,  Ihoufh 
ft«l«ntt)r.  !•  U7  DO  moan*  «!■■;■  found  In  dh—w  «f  tha  kliul  naoMd ;  ahM 
prcMU,  It  oooujoiu  •  ocnnqioiultai;  ndiirt^  ot  tbo  dMlnMUMOuUr  oeamp- 
ifllir.  t  n.TMir  Imt«  (Mn  ««Mt  la  «hkh  DuobvoMS  >tat«iMni^  nai  *llll  awre 
niB«nu>  (MM,  to  vMoh  rmirp't  taU  goad;  iIm  AmImOm  Ha  Oa^j  ta 
ihla,  Uw(  la  Ike  tormar  Our*  «m  m  emkHon,  ImI  pmbabljr  a  hjimiihwla 
ct  tint  Mrvo*  of  tli«  mnad^  white  la  Oi»  laiuv  a  prolar  or  km  JacrM  of 
oivbllon  na  pttNMt,  hj  <rlil«b  lh«  nuMular  ocslMttillljr  "u  toaoroi  tn  fn- 
ptTtloii  lo  Uhe  IscTtaMd  nalMUM  10  condwttoik 
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b«(]  l>een  fliibject  from  liia  lieveiitli  to  liU  i^vcntomtti 
to  varioiii)  kiadii  of  nerroiis  attAclu) ;  thiiik  from  lib  wvodUi 
to  liifi  tw«]ftli  year  Iiu  Iiiul  (.uirL-rL-d  {xinilysts  of  the  luwori 
«xtroiiiiti(»t  nlt«m«tiii^  with  iittcrvuU  of  reliof|  Uiiring^ 
which  he  wkji  [terfwtly  titrong  in  the  u-ic  of  UU  Ivffi.  From 
hh  tH'elfth  to  hJA  Acvctiteeoth  year  he  hail  been  mibjoot  to 
e]>ilcj>tic  <:i>iiviiliiiuiis,  which  «uiiiutJni(te  n't-ro  excit«d  luoroljr 
liv  th<!  briubinf^  of  his  coat.  From  thu  time,  ho  had  iirutra 
phydindly  *o  ftniit;;,  thnt  ho  coiihl  perform  all  thu  dutiw  of 
an  AgriciilturiAl,  hikI  was  only  hiconvenienced  ocoaalon- 
ally  by  pains  in  the  hack  of  the  hoail  or  spine,  renileritiK 
ueooeeury  thu  appli<-ution  of  k-ochos  or  ciippii]';-<;]as6o^.  I{e 
wu,  ac<.-ordiii({ly,  iiotwithstun<.ltiig  ]i'u  oppofitiuii,  declared  fit 
for  military  ff^vicc,  and  wa8  eiiliated  October  IS,  1854. 

So  eoon  ns  Octolwr  3UI,  he  ex])erienc«<l  {mins  in  Iwtth 
anns,  twpvcially  thu  left,  which,  lu  coneequeuoe  of  contiuuud 
military  excrcwoes  increased  in  intensity,  being  |>«rticiilarly 
severe  in  the  region  of  tltc  nhouhlvr;  thc«o  wcra  ocoom- 
paniod  with  distnrbanceti  in  motor  power,  duMsiabting  Ijim 
from  raising  the  left  arm  at  the  sliouhler-joint  with  any 
friHiloni,  or  ttildiictiTig  it  at  the  elbow.  Bcin^  at  lust  only 
nblu  to  boll)  thu  stook  of  bis  muiJcct  with  the  flcxore  of  kU 
fingen^  be  wim  receivct],  November  10th,  intii  the  military 
boi^pital.  Dnt,  uotwithstandinjr  the  emplo}iiiont  of  doacbua 
and  embrocations,  a  oompleto  iiaralysis  of  tlic  arm  cnsnod, 
tofi^thvr  with  reduction  of  teinpcnittirc,  dtsturbaiico  of  um- 
flihiUty,  and  a  ntlaxntion  of  tlic  miuclea  uf  thu  aboiiUar 
aiid  upper  arm.  The  endennio  application  twice  a  day  of 
Btrydininc,  in  do««  graditally  inereasod  from  }  t4i  ^  a  Kfain, 
rr[nnine<l  without  favorable  rcenlt,  and  tlw  patient  was  nt 
lufit,  on  I)cc(>ml>er  33d,  diflmUiwd  fVom  the  hoMpitid  a«  torn* 
porarily  nnfit  for  senncc.  After  an  int«rvi]  of  •onjrml 
wookis  duriiiK  which  cnppiiifrs  wi>re  applied  to  the  najteof 
tlio  neck,  inviji^imtliig  wimIico  employed,  uml  (wrfL-ct  rust  fur 
the  unu  rnjoiucd,  on  tlio  ndvil^o  of  Dr.  Ijvubttwhcr,  lie  cama 
to  mo  Jauuwy  31,  18JU>.     Tlie  tipper  ann  oouhl  not  bo 
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moved  from  tlio  hodj ;  tbo  elbow  vaitid  sot  be  )>e»t,  wid  Uio 
entiro  uin,  tlierefDre.  liiiii^  hx  by  hi«  tide.  Tbv  M.  d«1toi- 
ilfii*  luiil  Iiicepe  limchii  felt  flaltliy.  The  wiiMbility  uf  ibe 
iikiii  on  tlio  iipiwr  ami  vat,  OiiiiiRigbo).  The  uclion  of  Uiv  iiiti*- 
cW  of  tlitt  forcsrni  nnd  hand  wiw  aniiii|>cd(Kl.  Thv  piitiont 
coiii)ilntiii<<lof  a  feclin}(of  coldne^i  in  tliconiiiutd  hutil;  ret 
tlumr  ]iurtii  ^l'vi  not  feel  cold  to  the  touch.  11i«  vUvtro-inaiu 
<'utnr«ontnu.'tility  of  th«  pximlyzofl  iuuacl<»,  tlic  U.  dcltoitleuA, 
imd  b<oe[MS  wiu  bul  littlo  lowcrc«l,  iiiid  m-nrdiiigly  n  farDi> 
iiblu  (imguuwit  could  be  itmde.  In  {toiiit  of  fad,  attar  oaly 
the  thin)  uttiiig,  the  putieiit  wiu  able  to  raise  the  nrin  to  the 
horixonlxl  i>litiie,  tli<<  eviiMliiltly  of  tho  elcm  vr»n  invTv»M<A, 
and  tliv  fti'liu};  of  ootdiiiw  ouboJdcd.  AlUr  the  uittlh  eil* 
ting  (Frbniarr  9, 18&&),  all  tlie  tuovemento  were  porfonned 
witluiut  otmtniction,  the  tone  of  the  lanscleA  wan  raided,  the 
arm  wanii,  the  eunubiUty  of  tho  »kin  tionaal.  A  feeling  of 
liaiit,  huwfvcr,  aninsod  by  n!i>catvd  niovonicnu  of  the  ann, 
luid  i'xti'iidtiif;  along  the  ehouMer-bladu  to  the  Mjiino,  roti- 
duroil  an  a)>]>li<.'alion  of  a  gentle  electric  cnrroiit  two  or 
tliree  times  a  week  Htill  desirable.  I'lidcr  ihU  Irvalment  the 
dihmIm  formerly  paralyzeii  inereaiied  during  February  and 
Mnrch  in  Tolumc.  The  [wiua  worv  diiisi|>alM],  and  at  tlio 
oud  of  March  the  iuitit.'iit  wan  again  naidjr  for  netiw  serri<v. 
Cask  37. — Ilemiaim  SehMedcr,  a  In^-  nf  tu-eko  years, 
who  hail  Imx-u  nlwayn  hcaltliy,  having,  while  playing  ut  ball, 
hurled  llic  ball  by  ■  strong  effort  to  a  grmt  diHtance,  vxitv- 
rienoitl  a  Auvero  pain  id  the  right  ehonldor,  which  lasted 
eight  dare.  Two  yean  later,  about  the  lu^giitntng  of  the 
year  1864,  hU  rvhttivM  remarked  tlial  (Ihi  right  shoulder 
va«  e«rrle<l  luwcr  down  anil  more  to  tla>  fn>i)l  titan  the  left, 
and  that  tlte  tliurax  wn6  fallen  in  on  the  right  eiJe.  An  cx- 
aaiination  {nuulv  Auguct  20, 185-1)  gave  the  following  ro- 
iinlt«:  If  the  jiatienl  wa«  reganlod  ixMteriorly  while  aw;nm- 
ing  an  unbent  jioMturv,  Iuh  arms  hanging  by  hL>  nidi',  tl>e 
vertebral  eolunin,  from  the  lin»t  to  tlie  wvcnth  donul  verte- 
bra, tsliowed  a  dorifttioin  to  the  left,  which  at  it*  gnmtcat  dis- 
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tanoe  was  as  mucb  m  [inlf  an  incli.    The  iIiAtanoe  of  Uie 
tiuiiuriur  unfile  of  tlic  iihuuUler-blH(l«  from  tlto  proc.  iipin.  of 
the.  l)iir<l  <torsni  vcrl«t>rn  iiicaiintH^t],  on  the  ri|;ht  i^tde,  four 
inches,  unil,  on  tho  left  eido,  tvo  inches ;  the  (listancc  of  Iho 
inferior  unglo  of  tlio  jiroc.  spin,  of  the  ninth  doreal  vertebra 
Micndurwl,  on  tho  rt^ht  kMi',  thrii'  ami  h  hiilf  incliCA,  on  tli« 
left  fide  one  anil  thre&-<iimrter  inches    <  lunae^iuentljr,  tlia 
right  shonlder-bUde,  especially  at  iu  inferior  part,  woa  bat 
loosely  oonnfctwl  with  tho  thorax,  while  the  cti[n'rior  freo 
border  of  tlit-  litti««iiiiiiH  dont,  which  in  it«  nonniil  |Ki«itioa 
corent  the  inferior  aiiffle  of  the  shoulder-hlade,  aiid  Li  at- 
tAched  to  the  thorax,  wan  here  found,  in  conseqtionce  of  tlio 
dian^-d  pwition  of  tlie  scapula,  underlying  it ;  iliu  riglit 
Hni.  rhumboidei  projccUxl  a»  a  tJucIc  roll.    AVIien  tlie  pK- 
titnt  hold  both  ann.4  hnriKontally  to  the  front,  m>  an  to  mcvt 
opposite   tlie  middle  line,  the  deviation   of  the  Terlobral 
column  dtsappoared ;  on  tlie  other  hand,  tJio  di3tan<:e  of  the 
«u]>erior  aiif;lb  of  the  iihouldur-blade  from  the  proo.  Kpin.  uf 
tlie  thinl  dona]  vortcbra  tiieaiitired  on  tho  ri|;)it  ^idu  four 
and  a  batfinohoe,  on  the  left  side  tJiree  inches ;  the  distanca 
of  the  infLTior  angle  from  the  proe.  epin.  of  the  ninth  duKul 
Tcrtelim  nu-Munxl  on  the  ri^bt  eidc  four  and  a  half  inubca, 
on  the  left,  tJirec  inches  and  a  half.    If,nov,  he  moved  both 
arms  at  the  same  time  from  tlie  front  huriitontally  a;»  Caras 
powlble  beliind  liini,  tliough  ho  succeeded  in  bringing  the 
loft  miapiila  in  contact  with  tho  vertebral  column,  Uie  lofo- 
rior  angle  of  the  right  one  remained,  on  the  other  hand,  nt  a 
di«ttmce  of  three  and  a  half  inches,  and  the  Buperior  ati^Ut 
at  a  diHlanoo  of  two  and  a  half  inches  ;  this  nearer  approxi- 
mation of  the  latter  waft  only  offectod  by  a  poworftil  ttRiaion 
of  the  Hui.  rhomboidci.     The  cate  thus  preaented  waa  one 
of  complete  parnlyeu  of  tlte  right  M.  trapezius,  indaoed 
probably  by  a  miutcular  laceration,  m  well  &a  of  uppurcolly 
a  secondary  relaxation  of  the  M.  latixitiuiua  dotvi  of  tho  i^- 
feoted  aide.    A  troetment,  continued  for  a  cotisidenhle  time, 
effected  at  t)ic  most  only  a  greater  tension  of  tho  latter, 
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irliose  elwtnvinnwiilnr  «>ntriictility  waa  tolerablr  well  pro* 
•erred;  bm  tho  imlution  of  tho  truix^jtiiiii,  vbnm  olectnv 
inn>«ulnr  contract  Hit  r,  tn  ciinfwxjuvnMS  prnlMibly,  of  ui  insuf- 
ficient union  nf  the  M>vore(I  mnftcnlnr  faitciclw,  wm  cntEnly 
extinct.  n>niunC(l  without  nwuh. 

In  tliecoM  wbicli  io  Lore  (k-«cri1>od  va  flnil,  in  n<Mition 
to  the  p«r«lTOii  of  the  M,  tmi>fxiiw,  ii  hyiHTlntiihy  of  tho 
Hill,  rhointmidei  of  tlie  coironjtonding  Ht'le.  A  like  niiiA- 
dilur  hypertrophy  frequently  oocnrs  ns  n  rwtiU  of  niuwMilkr 
pnmU'siA,  whonoTLT  the  j>owcr  of  tnnlcinj;  it  o(*rtJiin  nrnvo- 
nicnt  i»  not  tnkcn  wholly  nwny  fmm  tlie  meiuhor  iituu:k(>4] 
by  tho  pamh-iii^.  If  tlw  moTement  particu1jirlE«<l  can  be 
accoRipliiihecl  by  other  nnxtliary  musdeo,  workin;;  in  tho 
mmo  direction  as  ttie  jiHralyxotl  once,  tlio  fonnur,  hnving 
now  ftdded  to  their  own  proper  ftinction  tliat  of  the  lutt«T 
■Ibo,  tmdergo  lui  increiwe  of  voluino  oorrwpomlin^  to  their 
focrewed  activity.'  Ah  the  paralyzed  miL^^Ies  gradually 
recover  their  fVMMluiii  of  movoinont,  tlio  hypertrophy  nnlv 
Bide«.  Moreover,  in  caaet  of  muwahLr  pnruIyitiN,  wv  o^en 
meet,  either  in  addition  to  or  vitltout  hvpt-rtrophr,  cert.iin 
tnuEcidar  dufonnntiutts  developed  in  tho  antagonintA  of  tho 
piiriilvxct!  nin*<'l(>*,  in  finn-'iMrnft!  of  the  rcntu\-(il  of  the 
nntural  iniixfiiUr  opiilihrium,  and  whii-h,  in  like  tuonot-r, 
gnulnally  dioappear  with  the  rosioration  of  uxocntire  power 
U*  the  pamtyxed  miisdeA. 

In  the  following  cue  we  find.  ■»  a  result  of  tlio  panlynis 
of  tbo  •erratiw  ant.  ninjor,  a  liypertmphy  of  the  npimr  purl 
of  the  (rikiK-niua  and  the  levator  angul,  scnp.,  and  at  tbo 
Mniu  time  a  deformation  of  the  Mm.  rhonilMi)<h>i. 

C'a«b  K8.— Sann,  a  journeyman  tinman,  nineteen  yean 
old,  M  a  diild  PcroAiloiu.  Imt  tntor  in  life  nlmtya  in  ;^>od 
beeltli,  VH  a  yoang  man  of  weak  huild,  wilhunt  «tnmgth 
of  mmole,  and  pale  in  tlto  face.  In  tliv  autumn  of  I  SKA 
he  vfiM  •elxcil.  without  known  ratn^,  with  violent  tt«irinff 
jMiiti*  In  the  rij;lil  tjiouldvr,  which,  when  warmth  was  buji- 
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plied,  always  Moti  diituppearocl,  but  returned  at  timos,  es- 
jtccially  ill  the  morniit};  honro.  Sann  liaviii;;,  on  o»o  oooa- 
nioii,  al>oul  ClipistmaB-timf,  wbwi  be  liiid  lieen  workinj;  very 
hard,  Mipi>orted  his  Itvad  (or  a  long  time  in  u  bent  [XiHition, 
snddenlj  foU  ii  U'lU-ing  pain  wliich  mn  JVom  Uiu  luwiwt 
cervical  vertebra  to  the  fossa  supraspitiata  dextra,  and,  lu 
noon  ai*  he  rni»ed  his  bead,  iticroa^d  in  violence.  Froiii  tliU 
time  Sann  roidd  nut  ulwatu  bi»  una  without  paiii,  uiitl 
though,  after  bo  bad  ke)it  bii>  beil  Mvcnl  day^,  this  patit 
diiiiiiiiKbed,  «till,  up  to  Jatiiiar^r  14th,  the  patient  eouM  nt>t 
take  do^iii  his  coat  &om  tlie  eroee-liar  of  his  tied  witliout 
suffering  severely.  Froin  t.lti«  time  until  his  admiseion  into 
tbeSchueulcin  department  of  the  ho«|>ital,  Kebniart*  4, 1S57, 
he  was  ftubjoctftd  eij^ht  times  to  the  electric  eumiiit,  by 
which  meaits  the  eeverity  of  bia  pains  wus  much  mili^itcd. 

At  tills  stage  hifl  case  presented  the  following  points : 
l*bero  WW  «  slight  eurvattiro  of  tb«  Kpine,  in  it«  dona) 
region,  toward  tite  right,  and  the  right  shoulder  stood  cot^ 
rapoudingly  higher.  Wlien  the  amis  hung  down,  it.  wu 
obflorvod,  in  tlio  Uoxt  place,  that  the  interior  border  of  the 
right  slioulder-bladv  wiu  inetined  obliquely  downward  to 
tlie  left  and  that  it«  inferior  angle  atotx]  farllier  from  the 
tJiorax  than  the  corresponding  part  of  tbc  left  sliouIder-bUule. 
The  region  of  the  fossa  siipraKpinata  was  more  prununvnt  on 
the  right  than  on  tbc  left,  u  difleivnce  indiin-d  by  Ibc  bypei^ 
trophy  of  the  nuperior  ]>art  of  the  tra|»ezins  and  the  levatcr 
ang.  Hcapulfe  ;  in  like  manner,  the  region  lying  Iwtween  tlia 
upper  donid  vertebra  and  the  upper  part  of  the  inturidr 
border  of  the  Hcapida  was  mora  prondnent  on  tlie  ri^ht  Hide 
tlian  iin  the  led,  a  difference  induced  by  tbe  iihritiktug  of 
the  Mm.  rboniboidei.  Tliu  patient  could  raise  tlio  extended 
ann  to  nn  angle  of  120  degrees;  but  on  every  attempt  to 
raioe  it  higher  he  ex[ierienco<l  [Miln,  and  at  tbe  Ntinu  timv 
involuntarily  inclined  the  head  to  the  right.  If,  in  thiH 
effort,  he  "(van  assisted  by  having  tbe  inferior  angle  of  ibo 
•capula  pusltod  outward,  he  oould  raiM-  the  arm  vonveiiieiitly 


mnocnjLH  i-AUALvsn. 


an 


to  Uic  lioiul.  On  tlio  elovittion  of  ilio  ami,  Uio  timer  Imrdur 
of  ttie  ccBpnU  w8»  reinovc<l  jm>  fur  frotn  tlw  Hpino,  thnt  Uio 
fist  wmM  cu^ily  1>e  laid  l>etwecn  the  wall  i>f  tlie  llmrnx  nml 
tin-  inner  iitiHuoe  of  th«  i^-apiilu,  Whtn  tlif  rijjUt  urtn  wm 
thus  ralMKl  l4)  tlu>  buid.  tlw  cl«ntifnnn  np)iciri(lii^  of  tJie 
M.  sermtiis  anticui*  mi»jor  of  tlie  rifrfit  aido  ili»a]>prarc4l, 
wbili!  tho^'  on  the  leA  eide,  when  n  lilc«  [lotiitJon  of  tlie  left 
arm  wii»  OMumcd,  oonid  bo  distinctly  miirkcd.  When,  the 
ehonldeis  were  moved  fwrwurd  and  downwftnl,  tli«  Mm. 
rlioiiiboidoi  dextri  were  much  strained,  uid  tin*  niii;.  iiifurior 
Kii)i.  «t(K>il  highiT  tbw)  that  of  the  other  side.  AVIien  tlie 
linn  Iinn;i  diiwn,S«inn  exju-ricnced  no  p«in  in  »n_r  (wirl ;  but 
A  [iree>^ure  upon  the  idiritnkoii  miiwlcti  wan,  <>u  the  other 
bund,  pninfiiL  I  first  snw  tlie  patient  on  February  3'ld. 
At  that  tiiiii.-  no  ooiieidumbla  change  in  the  ^^nptAins  bad 
Rppcansi),  vxvcpt  that,  in  conwcjucooo  of  the  inomificd  hyper 
tropliy  of  lite  unperior  part  of  tli«  trnpcziiM  and  of  the  Im'ator 
i;.  Msip.,  8nnn  oonld  raise  the  unn  Homcwbnl  hijfbor.  Tlio 
eaotion  of  tbc  scrratus  ant.  mag.  of  the  rijiht  >ude  waA  ao 
doficiont  that  a  trontinont  of  very  loiig  duration  waa  fore- 
Bwn ;  tliU  reaction  wii^  cxhiltiletl  hoth  upon  intrii-mu*cii1ar 
irritntiou — which  I  uxcitd)  by  ptaciuf'  one  couductor  in  tbo 
cavity  oocajunned  by  tho  paralyoii;  bctwiMm  the  thorax  and 
•OApulA.  tbo  ottior  in  tbo  nci^hliorlioixl  of  the  nnterinr  iiixcr* 
ttona  of  tho  moscle  in  qnce^tion,  ii|Hin  the  HIm — and  also,  in 
an  eejtCciaJ  dt^roo,  by  vxtrA-iniiecular  irritaliitn,  which  waa 
pmdoced  by  tbo  iipp]i(.-.tliiin  of  ouu  tyinddetur  upon  the  N. 
thoracipn«  Uinga*,  iniinodiat«Oy  orer  the  nxterior  Imnler  of 
the  superior  part  of  tlie  trajxxiuA,  almnt  one  indi  fniiii  tbo 
fUvieiiliir,  the  other  wpoii  tho  rib*.  Not  only  tho  scrratns, 
but  aliM  tlio  trnpoxins,  in  itfi  inferior  part  rfactol  with  much 
loai  force  on  ilio  ripht  f>ido  tluin  on  tbo  Ivft.  Tliu»,  on  May 
9,  W,',  after  forty^eiplit  wttinpn.  when  the  patient  ntoo<l 
i;rc<-t,  bi^  nnns  hiiii)^inf[  by  hi»  side,  the  inferior  an^le  of  the 
ri^'bt  ■bouldtT-bladu  HltwH)  out  mon?  from  tbc  tliurax  thiui  tho 
iMpuiidini;  one  of  the  Ivft.    Tho  rogion  of  tli«  interior 
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border  of  tlio  •cii(>ulii  wtu  aliM>  ntill  promiaent ;  the  interior 
bonier  of  the  fiboiUt)er-l>lado  wad  etill  obliqueljr  inclined, 
tbougli  in  a  Icse  marked  degrct%  frwm  iibiivo  iIoHiiword  to 
UiO  k-IV  iind  iiiwiird  ;  fiiwlly,  tbo  rhondiuiddi  HtiU  duii'liiviMl 
uiuuunl  tuiiiiion,  ami  the  upper  part  of  tlie  tmpvEiuit  and  tlio 
levator  anjfuli  twapulie  were  et^ll  tu   a  cunditiuii  uf  Inpur- 
trrtjiliy.   When  tlie  ami  was  raia^d  to  tlic  hvigliL  of  tliu  ttliuul- 
<Icr,  tho  ri;;lit  m.-apu1u  u'im  otill  iMn»idcrabt,v  rotnovod  IVom 
tlie  vertRlirnl  enlunin,  iu  inferior  angle  being  four  inclio»  dli*- 
taut,  while  the  correiiponding  angle  uf  tliu  It'll  Mv  wa«  but 
ono  incli  dii^utit.    On  tlto  other  hand,  tlie  patient  could 
now,  without  inconvenience  or  pain,  bring  the  extunded 
an»  1o  tlie  lica<t;  the  inAertioiui  of  tho  H.  serratDS  woro, 
when  eueh  movement  wa«  execated,  marked  with  oonaider- 
sblu  difitinctTiciM ;  the  rcaulion,  if  not  yet  ijuite  iiominl,  was 
«till  niudt  ini)>ruvod.    Sann  now  left  the  ho^piul  to  rc«ume 
Ilia  work,  wliile  he  continued  tlie  treatment  at  my  hooiw ; 
but,  after  tho  eewnd  tutting,  an  uttiK-k  of  iiitorniilteits  ter- 
tlana,  a  malady  whicli  so  frequently  ittl'eotb  palienu  of  im- 
poveriiJii-d  blood,  intcinipted  tlic  ireatment  for  thrue  wooka. 
After  ibe  fifty-fourtb  sitting — ^fiine  Uth — the  inaerttonA  uf  tbc 
surrntiiB  were  dintioctly  perceptible;  the  deprowion  between 
tho  Kpine  and  tliu  interior  border  of  tbo  shoublvr-blftdo  wm 
mncb  »biilluwer;  the  inferior  angle  of  tho  Acapnia  was  more 
eloitely  npplit»l  to  the  tliorax.     After  the  eixty-eeoond  sit- 
ting—July  15th— on  tlio  elevation  of  tbo  arm  to  tbo  height 
of  lite  iiliuuldvr,  the  infiiri>.>r  utigle  of  tliu  )t]i>iulder-blnde  wan 
only  two  i&obeo  distant  (rinu  tbe  »piite ;  the  inforior  part  of 
lliu  trnpeziiiH  wite  no  longer  relaxed,  and  tbe  doreal  flexuro 
of  tliii  Hpinu  no  longer  viaible.     About  tbe  end  of  Angiut, 
wbi-n  the  jtntivnt  again  viiiited  me,  he  could  use  lib  anu 
freely  in  hiit  pannitR.    Tho  only  remaining  traces  of  tho 
diMSW  still  ol*i«rrablo  wero  a  Msarcvly  ]ii'r<'e)>ti' '  li- 

tience  of  t)ie  iniMtrtions  of  the  ierratuii,  a  ^ligbl  In ,  i  ,  ly 
of  tho  upper  part  of  the  tmiicxiaii  and  tbe  levator  »ag. 
•oi[Hil(D,  aod,  Uutly,  a  wmowhat  dofioiont  vIectro-iuuMulsr 
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L-ontrnclility  of  tlie  onoe-pamtjiod  eerrntas  imticus  majtH*. 
'I'he  doforinntion  of  the  right  Min.  rhuiiittottlvi  wiu  gcart-ely 
percept!  1)1p, 

Tliwo  dc'fonimtious  nad  Uypertrophioe,  esjieciRlly  vrli«n 
tlu>y  liTv  cunihitiDtl  in  the  ume  case,  frc<iiumUy  looku  Olsriatn 
iiiiivotiii-iitH  iTTMlicnblo,  whuik,  on  the  p«r»ly»tA  of  lliv  iiius- 
clce  Hj^eciHllv  dcoigtied  W  tliQ^o  niovenienia,  seemed  impas- 
etble.  Thus  Sann,  when  the  paraly^U  of  the  M.  s«mit.  ant. 
wiu  lint  \ct  coiiiplote,  was  able,  in  (.■oniwiquoucu  of  the 
hy{terln>]>hy  uf  tlie  superior  part  of  th«  irM[ieziti«  atiO  the 
levator  aii>:.  turapulK,  and  of  tlie  chango  in  tlie  potiition  of 
lh«  Mf)])tilu  hnnight  i>u  by  the  tontractioa  of  Ute  Mm.  rhom- 
tiuiilui,  to  nii6C  the  ann  to  an  aiiglo  of  ISO  dogrevc.  Thiut, 
by  [MMjf^wivo  exercisM  nnd  by  ttio  aid  of  electric  exdto- 
tnent,  tbe  olrength  of  the  iniici<-tc!«  iinderpolrij;  hypertrophy 
may  be  tncreaeed  to  a  j>oitit  which  eimll  qualify  them  to 
BU|iply  the  place  of  th«  pau-iilyzod  ones. 

If  WD  Iind  (tone  thi*  in  iho  ciuw  nbovo  dMcrihod,  the  tutt- 
fiilia'tf  of  tlie  arm  icniild  eertuiiily  have  been  earlier  rcstCHred ; 
but  tltore  would  lUfio  have  lufallihly  arisen  a  oonetderable  <iur- 
viiliirc  of  tbv  Mpiiie.  Other  esM«,  howevor,  Docnr,  in  whirh, 
fiillnwiiiK  the  beut  of  natum,  tlie  npemtor  can  employ  with 
n^lvantago  the  proco66  of  fandizatiun  ui>on  ttio  uuecK'*  ua- 
(lurtroin;;  hypcrtrophv,  without  fL-ariiig  simitar  mulbn. 

The  M.-eondAry  deformation^  however,  must  lie  distiD- 
gnti>hed  IVom  tlie  primary  idiopatluc  6no«,  which  aro  eomo- 
tjiiK*  develojHHl  from  rtieumutic  (.■oiiditioiM.  hut  in  most 
00066  urv  uf  unknown  oripn,  and  tlio  diu^^ioiii*  of  whidi  may 
ba  mode  with  omiidcnco  in  ritiw  of  the  unimpaired  motor 
power  luiil  nonnal  I'levtric  oondition  of  the  anlaj^riiet  tiins- 
cloK  Dudicnnc  hw)  made  obeor^'utiouA  u]>on  6Uoh  idiopathic 
<lvfonuation6of  ihv  rhoniboidvua,  truftcjcinii,  poronBtu  lonftin, 
ihu  iiiaphru{pn,  etc  We  oxtnurt  fiiom  hi*  work'  tlie  follow- 
ing case : 

Agl<v6  Prude,  tliirtoeo  jeuB  of  oge,  nmiarlccd  for  the 
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first  time  in  Fobruu-.r,  1&49,  m  |>Ain,  |>rodiicod  by  some  nti- 
known  cauM,  in  tlic  miildte  niid  po»t«Hor  revolt  of  the  neck, 
on  llie  ri^Iit  side,  which  waa  iD<:reaeL-<]  both  hy  prL-twiire  nn 
the  giK>t  Knd  hy  tlie  inclination  of  Uio  h«wl  to  tlifi  left.  Fur 
a  juur  nn<l  a  Iialf  uo  otlicr  e\-m]>totn,  except  a  nlight  difil- 
calty  in  effecting  vertnin  movements  of  t)ie  heai),  vnts  per- 
ccived,  till  ac<^idciitall,v  in  185'i  a  dvformit;  of  the  ehouldcr 
wua  discovered,  vhcn  the  p«tiont  wiw  rDoouiinon<)()d  by  Don- 
vicr  to  DiivLctme,  who  pave  the  following  »j-nopaU  of  Uie 
estm :  Wh«Ti  the  nnnii  hung  down,  Iho  inferior  utgle  of  the 
right  alioulder-blade  waa  raisoi  to  su  ulmoet  u()HitI  hci^Hti 
with  the  exterior  angle,  nnd  woe  prc-uMKl  oImc  to  the  middle 
linu  of  the  Vertebral  eolumn.  If  the  inferior  angle  of  the 
■boulderhlade  waK  puiOicd  forcibly  down,  it  iminetliatvljr 
osetimod,  upon  rcmiteion  of  tlie  prcBsure,  )t»  former  Uifa 
pMltlon,  and,  at  the  name  time,  a  distinct  grating  waa  heard 
between  the  slioulder-hlade  and  the  thorax.  Over  the  eptnal 
border  of  the  tthouldor-bhidu  n  marked  prominenee  was  ob- 
aorved,  which  Moinc-d  to  ho  formed  by  a  coiitriK-1  ion  of  the 
rliotnboideas  and  another  fiach  prominence  on  the  nock,  in 
the  triangnlar  space  l)etwcen  the  anterior  t)order  of  thti 
tmpvziue  and  the  filemo-vleido-ma^toidcuft,  which  wan  np- 
pnrcntJy  formed  by  the  levator  aiig.  »c«p.  The  head  wan 
fllif^htly  inclined  to  the  right,  and  could  not  he  turned  toUie 
left  wilhitut  pain.  Defonuationii  of  the  rhonilHitdeus  and 
of  tho  levator  ang.  ecap.  were  undoubtedly  jirvM'nt,  and  the 
qneatioii  tliiiH  aroHC  whether  the  primary  canu  of  tliiMO  defor- 
luatious  waii  a  paralysis  of  the  Hcrratoa  magaus.  Tliut  tliv 
latter  was  nut  the  case  euuld  be  inferred  &om  tluB :  that,  when 
the  pal  ivnl  extended  tho  arni»  to  ihu  front,  the  Gboolder-htadn 
assumed  a  normal  poailion,  wherew,  in  the  ca»o  of  tlio  pri- 
mary- paralysis  of  tlio  M.  fterratUH,  it  )g  hy  the  anterior  exten- 
Kion  of  the  arms  that  tliis  deformation  i»  fir&t  clearly  dUttn- 
guiAlied,  Ducheniic,  however,  by  the  faradization  of  tho 
wrrattu  anficiu  mj^'or  with  a  quick,  Mtroiig,  painful  ourrent, 
overcame  tlieie  mitwular  defonnationo.  Iliongh  they  were  of 
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two  TDart'  Btandlnj;,  in  tliivo  «!ttinf;s,  notvUhAtondlnf;  lie 
had  ]irevioiiitlv  ap}ilic<l,  for  tiw  tpaef  <>f  a  montli,  a  constant, 
fi*rely-imemii>tM  current,  witlwut  the  lewl  effect. 

I'tidiT  the  henil  of  mu^ulu*  pnralyHit)  we  linvc  ^till  to  In* 
oinde  two  foniu  of  dioeuiw  to  wtiidi  the  inlMtaiioe  M  the 
masele  is  tiiihjct-t,  wluoh  are  cliaractprizwl  b?  a  very  peculiar 
electric  conditiuu.  Tbeee  are :  A.  Paralysis  from  tlio  poiMO- 
I  onif  effects  of  lead,  a  form  of  the  dUeoM  which,  ia  wliatever 
^"Way  this  mineral  may  nllain  t"  an  oxidiKctl  inolocular  con- 
dition in  the  UKkm),  alwnVA  aftVetfl  detiiiile  iinir«Iee  in  a  defi- 
nite manner:  B.  Prngressire  nmscniar  utruphy,  which  prob- 
ably depends  upon  un  affection  of  the  eynipnthctio  ni.TTo. 

A.  Paralyai^from  tftt  PoitonoHt  At^ion  tf  Ltad, 

In  the  fonn  of  paral^-eis  wliicb  i«  induced  l>y  the  )>o!»on* 
ou  action  of  load,  the  muAcleii  attacked  auffcr  in  their  elec- 
tro-mijftciilar  eontmctility  and  ften&ibility;  the  first  is  coa- 
eidcnibly  luwcrc<l,  or  often  entirely  removed,  vrhilo  tliu  last 
i*  only  a  little  weakened.  The  extenwr  ninM-le:t  arc  alwayi 
and  in  a  preSnunent  dqrrce  the  aiiffererfi;  in  punernl,  how- 
ever, only  those  of  the  superior  c.vtreniitie>s  M;ldom  lh<>#o  of 
tlie  lower  eitremhlM  in  addition,  and  -vvt-^  rarely  the  latter 
alone.  (.>f  ttie  (<xtenM>r  mn^des,  the  exten^ir  dijrit.  iy>moi.iB 
the  moHt  liable  to  a  inodifiealton  of  its  oloctric  condition, 
cither  in  all  or  in  iMilated  ftMiclcn;  th«  trieopa  and  tlto  del* 
toideiu  are  the  least  Unblo  Uy  Hui-h  iito<lificntion,  though  In 
rare  eaMw  tho  dcltoldeuit  ia  the  first  and  f^-atost  snffervr. 
The  BDpinators  always  retain  their  eloelro-nuiticalar  contrue- 
tility  in  its  normal  degree,  even  when  they  have  suffered  in 
their  motor  power.  Only  thoM  mnarlen,  whose  clfctrtHinnA- 
culur  eontnu>tility  huH  Iwrn  affeelvil,  lapse  into  a  condition 
I  of  Atrophy,  and  ihene  nwinl  for  the  l"nf!;e^t  time  tho  amelio- 
'  Tatinj;  influence  of  the  electrio  Ircaltneiit.  The  M.  inicrM- 
■eu*  cxt.  prim.  tu»metiroe«  offers  an  apparent  exception,  muoo 
it  nuy  rxbihit  a  mndliion  of  atrophy,  without  n  loeaoFcon- 
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tnurtility ;  bnt  in  Uils  ewe  tlie  atropliy  ia  ono  pttHliiood  not 
bjr  Uio  poMunoas  action  <d  lead,  bat  by  ineclnuiical  ukumi*, 
Baoli  a.1,  with  lion£<o-pa!nten,  tlie  preseiire  of  tlie  t>Mit1i.  In 
geiivral  llime  niugc:!^  hx-io  Uj  sutfer  most  wluch  am  titnunnl 
tlto  ifaoet  by  tko  patient,  or  wbiclt  ^thor  natunUy  or  In  con- 
uqtieiicc  of  ])rciH.tI!ii>;  tmtladies  arc  tlie  leant  cafiable  of  ro* 
siatanoe.  TIiud,  for  example,  tho  inuscles  of  the  left  um 
lees  commonly  suffer  than  ttioe«  of  the  right,  and  aiiiunf( 
house-paint  era  tho  thumb  and  middl«>-tiii^iT,  with  which  tbojr 
usually  hold  thu  IicuhIi.  mffvt  in  a  higher  di^ree  than  tho 
remaining  liiigcr».  I  had,  however,  ocea^ion  to  treat  a  booa^ 
painter  who  was  left-handed,  and  in  v,\umi  case  cunseqnfinUy 
thu  extL'iLfeora  <ff  Ihi'  k'ft  Mti  u'cre  j>«r»1yzed  the  iiioct ;  lutd 
iif^it,  another  of  tlio  santo  eraft  who,  in  eoniteqnenco  of 
bein}{  hnaip-bnrked,  wac>  suhjcet  to  a  weakness  of  tlio  lower 
extromitice,  by  reasun  of  which  tho  pomlyriB  hiu)  cepeciall^ 
Attaokwl  the  Mm,  {leroua^i,  the  i;xtenm>rva  difpt.  ped.  long. 
and  the  extentiorcA  halluciuni  pn>p. 

Cask  30. — Wilhelm  Schtiltju?,  a  honse-pajnter,  was  eeixed, 
December,  1852,  with  an  cxocedingly  violent  [>uintL>r'«-colic, 
united  with  »  eonstii>ation  of  thn-o  weeks'  dunitiou.  At 
tbo  aame  time  a  violent  trembling  was  fell  in  lioth  arma, 
eepeeially  in  the  right,  accompanied  with  paraljdia  of  the 
riglit  forearm.  "When  tlie  patient  apjdiod  to  me.  May  9, 
1853,  fur  n  trial  of  olcctrie  treatment,  tbv  M.  extensor  iligi- 
torum  commnnifl,  especially  that  belly  of  the  mnscle  ex- 
lending  to  the  middle-iingcr,  and  the  M.  exteneor  poIUets 
longiu,  the  extemwr  carjii  radiali«  and  a]nnri«,  llic  M.  abdui^ 
tor  |Mitlici«  longita,  etc.,  of  the  right  ttide,  wcro  ]>aralyzO(], 
while  the  afreetion  nf  the  loft  arm  watt  limited  to  a  fiwltng  of 
WKakneHa  und  trembling,  in  connection  with  u  nunnal  mulor 
|»wcr  in  all  tho  miuclee.  The  eloctr»mi»cuIar  contraotU- 
ity  waa  lowered,  in  different  dcgrtii*,  in  the  several  paralyxod 
innaclea,  mo»t  consjticuoutily  in  the  M.  extensor  digitorum  and 
extonaor  pollieiit  longu^ ;  the  lateral  movementa  of  tlio  batid 
were  not  impeded  to  an  ec^nal  degree.    Tiie  olcetro-iniucnlar 
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aniftibilitjr  of  tlio  M.  extensor  (lE^tortun  CM^toniutib  nnd 
poUicia  loiijflu  b«(l  suffered,  tliouf^h  not  to  a  cnrraopotidiRg 
exteitl.  The  DjtplicAtiuo  of  an  electric  current  of  modenttO 
forcu  to  tliu  Icll  unii  gRvv  rino  to  «ucli  ([uivk,  violent  tunsioDBi 
not  oiily  of  t)iu  HiFecl«cl  exlen«or«.  lint  «]»o  of  tlio  nlMliietun 
mill  n(I>liict»r»  of  llie  liuid,  tlint  tlie  fin^n  veSG  bowed  over 
tlie  limul.  Tlie  imtatioD  of  the  left  extvit»or  carpi  nilialis  or 
nlniiri«  drew  tlio  hand  to  a  poftttion  rii'Mvr  tLu  niditu  or  the 
idiia  tbiiD  tlie  p«tient  could  brin^  it  by  tlio  Hiiiiple  force  of 
will.  The  MOMtion  aoooiuiianying  the  emitraiTLion  vas  bo 
intense  that  the  patient  was  diKinulincd  to  a  rL-jtolition  of  the 
c\)>cTitiieiit.  Thu  Mil),  ciijiiustor,  dvltuidoiH,  and  tticopti, 
both  uf  ihv  paridyiEud  and  unparnlyxcd  aldo^  rotnaJnod  alniijs 
coIl^tant  and  iiormat.  The  cure  waa  completed  in  about  aix 
weeks, 

Caok  40. — Von  S.,  a  chainbvrlun,  from  Gie««on,  a 
Itcnltby  but  Komowkat  ludlowdooking  >niin  of  UlVj  yoarik,  wa« 
attacked  with  a  paraljrsia  of  tbo  right  band,  wliieti  had  beea 
OOtoing  on  for  tbnw  weeks,  and  which,  on  his  first  visit  to 
me— Marob  ii,  1^1 — wM  »o  fiir  devclo)>cd  Lliat  the  cxtCD- 
Pion  of  tlio  three  middle  fingers  was  abaolnlely  ioijiossiUe 
and  the  olev-utiou  of  the  wriri  difficult.  I1iv  ihonih  could 
he  extended  and  altdnclcd,  and  tho  ann  n-a»  capable  of  pn>- 
iintiou  and  snpinutioo  ;  musenlar  utrojiby  was  not  i-Ahihitvd. 
Tlie  electrtwinui^-iilar  contractility  was  dopressod  in  thu  vx- 
leitMir  digit,  oomin.  and  tlto  extenoor  indicii  propr.,  and, 
(hough  to  u  )oM  ilogroo,  in  tlio  extrtiMir  caqii  miL  and  iiln. ; 
in  the  other  citenooirs  and  in  tlio  Mipinators  it  remained 
normal.  Metacarftal  iutromescencee  were  not  axhihited. 
The  patient  bnd  never  bad  colics,  but  bad  (requeutly  soSSnvd 
frmii  (rotiatipntioii.  lite  only  anise  of  tlio  pandvMit  waa  tlM 
use,  fi>r  tlie  preceding  twelve  }'e«n,  of  snuff  which  had  Iwea 
parked  and  pruserve*)  in  lead.  A  tavorablo  pMgnous,  baaed 
u|H>n  the  short  diirntion  of  tbo  [mllcnl's  suficring,  and  tlio 
particiimtion  of  hut  few  inuitclw,  was  oontimied  by  the  oourao 
of  the  Clin. 
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Oask  41. — lAm  Pualitio  L.,  apparently  in  ber  thirtietli 
year,  formerly  aii  actroM,  a  woman  of  pale-yellow  com- 
plexion, had  Boffered  for  many  yeaw  witli  cotutt  ipatUm, 
which,  however,  cuuld  l>o  easily  owrconii;  liy  Himplc  n-nt<y 
diw.  I>uring  «  few  inontb»  pwt  ahe  hod  frequently  fvlt 
drawing  jmim  in  t>oth  shouldere  and  armis  accompanjcd, 
within  tho  throo  prec^ediiig  montliti,  by  a  gradually- En cnmuk 
ing  paralysin  of  both  liande,  wluch  finntly  rendered  the 
elevjilidn  and  extension  of  tliem  impossible.  Thu  Gch. 
Rath  Koner  immediately  jwrccivrd  that  Ihu  pitrulysie  was 
one  n^ulting  from  the  poieououH  offoet«  of  load,  luid  be 
Mscribcd  it*  origin  to  the  coni>ideral>lo  proportion  of  load 
found  in  tlie  paint  which  the  patient  was  acctisKimod  ev- 
ery erening  to  apply  to  her  neck.  I  flaw  thu  patiuiit  for 
ihv  firet  time,  March  IT,  185A,  and  ob«en-vd  the  rolhtwin;; 
detailit:  A  proininenoe  of  the  metacariial  bones  of  Imtli 
hands ;  inability  to  elevate  the  xrriiit,  e<ipocially  of  (lie  rtf^bt 
eido;  abduction,  Kpoctnlly  of  thu  right  thuirib,  iinpoM'^ible; 
the  flngen,  particidnrly  the  third  and  fmirtb,  banging  re- 
laxe<l  and  capable  of  only  Hlight  voUintarr  di-itention,  thoiifih 
easily  brought  into  rontaet ;  tlio  eupioatora  of  botli  sides 
pwfcotly  firee  in  their  action,  Tlio  elcctro-muftcaliir  con- 
tmctility  was  not  entirely  extinct  in  any  mttnclc ;  the  reao- 
tion  wan  fi-cblest  in  the  Mm.  ext«iiM>re»  oarp!  nulialed,  tlio 
abduotur  pollicia  longuA  and  extensor  indicia  of  tlie  right 
^do,  and  in  the  oxtonsor  digit,  oomni.  of  thu  htt  side ;  the 
loft  extonjwr  cjirpi  nulinllH,  both  cxtenii<ir«v  carpi  oluara, 
tholeft  ahditotor  pollicia  longn.-,  and  the  extensors  of  tho 
thumb  had  euffunyl  tw«.  The  ioteroesei  ext.  and  tbu  sapi- 
iialoni  cxbibitcti  tbronghont  a  normal  electric  ooaditJon.' 


■  [Tvo  CMM  «f  le»4  ptralfaU,  Indamd  b;'  the  nw  of  tH*  numeltc  hitoan  m 
"  Lalnfi  Bloow  of  YaMh,"  h«v«  reotMlj  o«ne  aada  my  oittcmtioa.  One 
«if  IboM  oenirml  la  tho  iHnMii  of  •  Jtumf  ImIj  >linni  I  mbo  ts  ootualUllm 
*hb  mf  flic«d,  FrnC  LvwU  A.  t<mjn ;  the  other  in  Ui*l  of  ■  jwong  ownW 
tftdjr,  vfcnm  I  am  now  trMlbf  ■uooenlWIlj'  iiUh  the  ilirtcl  «nil  ta^Mvd  mr- 
nmu.  la  iIm  I*llar  «m,  all  ttie  titetumr*  at  biMh  writu  tnil  6agm  Mil  Uw 
inlerOHt)  loucla  wvmummor  IrM  alkcM.    At  lli«  )irMcal4tl«{H«nhM, 
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OfUin,  for  «  lonfT  ttmo  nftcr  tiio  pArolyxod  tmuclM  haro 
beeii  reotorcd  to  free,  uiir&itricteil  aotirilj-,  tlieir  electro* 
muBCulw  4!oiitracUlitir  rcrDflimt  dopreased.  Thos,  id  tlte 
cue  of  a  Itutue-puiiitcr  who  bncl  been  treated  two  yonn 
earlier  tor  «  paraljsU  ari»ing  from  the  poiitonuui)  nctioii 
of  Iimd,  and  wlto  eiiioe  tlteD  had  not  saffered  a  renewed 
■ttiK'k,  I  fuiitu),  in  conjiiiictiun  witli  iin  uiilinp<iir«d  motor 
'^wer  in  the  mosclc^  foriiit-rl^r  ufTccU'il,  »  (X>Dtii)iiv<l  ilutl- 
ciuiicy  of  irritability  in  lite  U.  extctiiior  dif^t.  commmua. 
TUi*  could  uut  have  Iki-ii  ■  8/in|>toni  of  nii  approaching 
attack  of  tltc  itame  ii»tun>,  for  the  pativnt  daring  tlii-M  two 
yeara  liad  worked  with  wliite  zinc  in  pUoe  of  white  lead. 
In  thv  inetAuco,  also,  of  tlio  patient  whu^  case  h  dou>rit>oj 
on  l>»ffi  1^1.  i>nd  who  einco  hi«  recovery  h)i«  itbt^tained  from 
tlto  HM  of  nnaff,  ft  deprv»«ion  of  tliu  clcctro-niufculurcoa* 
tility  of  tJie  paralj'zed  muMlra  wan  exhibited  for  n  loofC 


pcntly  occur  of  a  paralyHis  of  tlie  extenwn  of 
OtfAd,  lu'oiinpatiied  witli  all  llie  iti'ticatioiiA  of  a  [mrnlysitt 
from  \iM!»>ning  t>y  load — a»  the  int4.-grily  of  the  Hnpinntors, 
tlw  prt^imitii'nco  of  tlio  metacarpal  l>one»,  tlio  »kto-oulorod 
Iwrdera  of  the  teeth,  antecedent  cttVics,  and  lliu  pe<-idiar  uloc- 
tric  condition  of  the  niiuclee  atroclwl—  «iid  whic-li.  niurcovtT, 
aru  cured  by  treatment  with  ciilpbur  batliH  and  fandisaiion, 
bit  wbidi,  a«  regards  their  oBoae,  remain  wrapited  in  vh- 
■enrity — an  obscurity  which  all  the  offbrts  that  hnvo  been 
pat  forth  in  tho  interest  of  practionl  moUciiio,  with  tha 
i-iow,  namely,  of  pcerenting  rolapHi,  have  out  l>een  able  lo 
clear  up. 

Cask  W. — Carl  Hennig,  forty  yeans  old,  an  operator  in 
the  niachino-workii  at  Bnnig,  tn  wbidi,  however,  be  was  not 


IMU)  thi  |Mtl«iU  bM  liMB  wider  trMlin«iit  for  lUtoat  An*  moalli*,  rwI  hM 
•ItDOal  putlrvlf  ns>lBt(l  tlis  bm  of  lh«  fwtXftet  bmmJsc  In  tU*  MM,  lb« 
iDdnoMl  nmtni  *i  Bni  MM  lo  pf«dUM  lb*  •UiliiMt  MMlnclUM  af  IW  pa- 
rmlrwd  niuMUt^  Tbi  iSrart  cwmm  wud  tnm  Uib  tnl  Ii  b  la  i 
that  tlif  Ultor  li  MpMbllj  maimry.— W.  A.  D.] 
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emptoyod  as  a  worker  in  Iciu],  nor  wtiti  l>rou|;lit  la  cfmlji 
with  tlic  vapura  of  Ifiid,  tiiul  )>ftiii  ittUckL'tl  riiic«  or  twii-o 
ovorj.^voar,  for  ttio  la«t  t«n  >-eu«,  witli  colio,  nml,  iu  tlu) 
cour^  of  tlic  last  one  or  "two  years,  had  frequently  expe- 
rieneett,  espec-ially  wLile  [ilnying  nt  cards,  ii  crurii|i  in  tlio 
third  and  fourth  finpcraof  citJicr  hand.  Frointliocml  of  IftK 
vembcr,  ISfirt,  ho  had  been  suffering  witli  a  panilyfli.i  of  tho 
cstenson*  of  twtli  hnnds,  which  rceisted  tht'  varions  n.*me<lieA 
applied,  among  which  werci,  in  particular,  hyjwdcrmic  In- 
jection*. Dr.  Fraenki'l,  who  nt  one©  rw^^jniwd  tJie  ca«j  u 
a  pnriil,^':*!^  induced  hy  tlie  poisonous  action  of  lead,  baring 
{titmdnced  the  pntient  to  me,  I  made,  Fchniary  Ifi,  1807, 
the  folhiwiti;*  ol)*crvatioii«  of  ihi-  piiticnt's  oirulilion  :  Hcii- 
ntg  could  neither  eleviito  the  wTist  nor  oittond  tho  fliigCT«; 
but  implnation  vaa  on  both  sidets  nnreetnctcd.  Tlie  aonil* 
hitity  of  the  sicin  was  dull,  the  forearm  wa«  llahhy,  th«  iniuw 
clcs  of  the  hand  tax.  The  vIcctro-muHCuhir  cuntractility 
WW)  mnrli  depressed  in  all  the  extensors  of  the  fin^ten,  Mp<y 
eially  the  Mm.  exten<u)rcd  di^t.  coinm.,  and  also  in  the  ri^ht 
U.  oxteiii^or  carp.  rad.  and  in  the  Icl^  M.  cxtviiMr  jioll,  long, 
Tho  8U]>i»ator8  of  both  «idc«  reacted  with  nonnal  power. 
Tlie  mclniwpnl  hone*  of  both  hands  were  very  promintjiit, 
Tlio  teeth  were  Bnmiiinded  with  a  slate-colored  Iwrdcr,  mora 
than  a  lino  broad.  Tlies«  i<ymptom8  indicated  the  ncceasity 
of  a  ])ntt«ictivl  ircfttment,  and,  in  fact,  in  addition  to  Tho 
continuous)  emplo>-mcnt  of  enlpbut^haths,  ninety  appllcn- 
tiona  of  tho  olwrtric  eurrtiit  wore  ueocesary  in  onler  to  ren- 
der the  pnltcnt  Kpiin  til  f>ir  work,  which  was  not  ffl'M'ti^d 
till  the  middle  of  June  of  the  name  year.  The  only  cauM 
vluch  conld  b«  disi^ovcred  in  this  cose  as  possibly  occwinn. 
inp  the  di«««i>r,  wiw  tho  residcneo  of  the  patient  inimedintr>ly 
over  a  type-foundry,  a  r<si<Icnce  wUicb  tiu>tc<l  for  two  yenrn, 
bnt,  was  disoontinned  soon  1>6fore  the  firet  attack  of  vollr. 
\V>icthcr  il  U  poMiihlc  that  the  colics  which  were  rci^-atod 
every  year  Mnet?  that  time,  a*  woll  a*  tlio  »iibnc<cjui>nt  pn- 
ralysea,  were  indaoe<l  by  tho  rwidence  of  tho  patient  t«n 
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yean  prerionslv  in  an  atnii><!i>bere  impregnated  witlt  lead, 
I  must  lotve  uadccidiMl. 


3.  Proffrtstive  Mttacvlnr  Afraphjf. 

Under  the  name  of  "  Atropliie  Musculnire  Prof^resaive  ** 
Anui '  hm  tlueerihcd  ft  diMOSe.  tlio  <.Oiikractvri«tic  »i^i  of  which 
L^OnnuU  id  A  dUtiirbutoo  in  tliu  DUtritiun  of  particuW  tnus- 
T^SHJir  iniwcutar  KTOupti,  or  of  tlio  entire  mnflealar  e>*«>tein, 
adrftnciiijr  at  ecjtuil  pace  with  a  distnrltaiice  of  the  functional 
action  of  tlie  affiKil«d  partK.  ThiA  funu  of  <liscii«e  was,  huw- 
over,  not  unknown  to  cwtior  writer* ;  Clinria*  Bell,  Alwr* 
cromliie,  Tloniherft,  and  otliera  h»d  nlreaily  dcM-ri)>ed  caaee 
of  tliis  kind.  Duchenne  has  Bought  to  uiKko  the  vleotrio 
conditiun  of  tlie  affoctod  mnKlea  available  in  the  diagnotis 
and  prufTiKMUit  of  the  di«caiie. 

Tlie  alfection  generally  begins  with  an  emaciation  of  tbe 
31.  int<ro««oiK  iiritnuK  of  one  hand,  a  fwling  of  fatigue  and 
w<>aknw«  in  the  unn;  in  IVeqnent  coaea  with  pains  in  tlie 
Iwcfc  of  the  neck.  The  emaciation  proceuds  from  the  M. 
InteixMHetu  primn«  to  the  mu8cle«  of  tbo  hand  aixl  forunna, 
under  certain  oinniinataDcea  to  tlio  mosdea  of  the  alioulder 
and  the  breaat^  t)ie  buttocks,  or  to  the  one  or  tli«  other  iuwor 
extremilT ;  finally,  it  attacks  the  ntiiMlea  of  tJto  timgue,  tlio 
diaphragm,  and  the  thnmi.  kikI  tho  piitieut.  euad«t«d  to  a 
skeleton,  aink*  nndcr  bronchiiij«,  or  other  pulmonary  diwase. 
Progressive  mn»cnlnr  atrophy  doos  not,  hnwuvor,  alwayv 
attack  thtf  upper  extrouilliw  fintt ;  tuimetimM  it  l>cginH  with 
the  m«w;li,i*  of  the  trunk,  or  of  tli©  nape,  or  other  part  of 
the  neck,  etc  Tlio  dioeaAe  often  develops  only  to  a  certain 
d<^nH>  in  tlio  piirts  primarily  affoctodt  ftwl  then  remains 
atatiorniT}'  for  many  ypan ;  thna,  fur  oxamph',  ii  luay  Iw 
seated  for  a  long  tiino  in  tlie  fiireann,  anil  suddenly,  without 
apiMuvnll.v  any  method  of  derotopment,  leap  to  Ihu  mnedee 
of  the  npjwr  part  of  the  ami,  or  tbuflv  of  the  trunk,  and  de* 
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strojr  tlicm.  Of  tlic  nuucln  of  tliu  nrm  Uic  iti'ltoidoiM  ontl 
the  1)ircp6  snfTcr  most  frec}iicQlly,t1ie  tricepfl  Ic'afit  frequently. 
To  tliii  grudtially  progreBsing  vmadation  coireepuiitl  iliv 
turbiuiuvH  ill  the  motor  power  of  tlio  iniwcli*.  Tbo  fwUog 
of  fatigue  aiid  wenknean  i»  followed  bv  «  certain  clutmiliMH 
in  ttiv  movements  of  the  parta  attacked,  which  j^dtuitljr  bo 
cniiiB  }o^  Ai)d  lose  capable  of  aolioii,  till  fitiallj  the  patient 
in  k'ft  ntlorlv  hi>lpU'«A.  The  |>c<culi«r  mn#eiilar  decay  nhidi 
cliarocterizra  this  diseaite  norer  follows  Bome  ono  uervnoi 
enrd,  but  louj)^  and  witli  apparently  r^nlar  adrancea,  trotti 
tltu  domain  nf  one  nerve  tu  that  of  another,  and  is  t)ms  di»> 
tin):ui>li«d  Ovni  tho  muM^ular  dway  csusod  by  neuritis,  vrilli 
which  it  U  often  confounded,  hut  whieh  is  omtlnod  atriolly 
to  the  realm  of  tho  di»ased  nerve.  In  the  majority  of  cn*e«, 
tIbrilldUA  convnl«ioDS  «ro  uddod,  which,  at  timee,  vspeotally 
al^er  unusual  agitation  or  exertion,  or  when  the  muscle* 
have  been  expnt>oil  to  a  draught,  come  on  with  IncrNused 
force;  these  are  fre<iui>ntly  the  first  sign  of  a  diMtaed  con* 
dition  on  tho  yiut  of  mu«i'1e»  apparently  perfectly  B(>und. 
Throughout  all  tlic^  disturbances  in  muMuIar  function,  tiio 
seneibility  of  the  skin  and  tlte  muscle«,  under  tonelt,  pre»- 
sure,  or  pricking,  secnis  in  most  cases  to  remain  nonual, 
though  in  many  antenlhueia  is  pn¥C-nt;  on  tho  other  hand, 
in  the  more  adraneed  rtage  of  the  dt«ea««,  the  patients  fre- 
quenlly  eomprain  of  tearing  paiua,  whieh  at  time^i  liavn  tttoir 
tnnl  ill  lliu  jointly  at  times  follow  the  path  of  certain  nerwo, 
at  times  are  ditAued.  There  al«o  oeca«ionally  occur  in  the 
later  i^liigcH  certain  swellings  nf  the  jaintii,  fuch  u*  liave  b«cn 
de».Tibeil  l)v  lieniak,  Bcnedikt,  and  M.  RoHentht].  In  oil 
CUM'*,  however,  tho  temperature  of  tbv  extremities  attacked 
fall))  with  the  pru^rem  of  tlie  dbcaae;  tho  Kuhjoctivo  tpiua- 
tion  of  ehillinesa  ii  followed  by  exoeaaiTo  aencfbiiity  to  tlio 
cold,  and,  finally,  by  ik  reduction  of  Iwdily  heat  objeetirely 
apprv«)ablo  by  ihe  tntich,  and  by  tliertaouicttrioa]  tuounns 
monta.  Feverish  elfcettt  are  alwaya  abunt,  linl«t  ocearioiied 
hv  the  addition  of  other  acute  diseoaes. 
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Ab  regnnlK  llio  electric  condition  of  the  moaclos  ^ffceU'd, 
a«  cxhiliiuxl  tinJor  tliu  iixluctiou  curreut,  ihu  uk-ctro-riiu8cu> 
Inr  oontrantility  reuiHins  in  goneral  nndtntarbed,  »o  long  u 
Iliere  h  any  normal  muscular  tiaaue  ]cH ;  tlie  eaergj  of 
muv«in<!nt,  hoM'ovcr,  wliicEi  it  bxcilod  Ly  iiiuKcuUr  ountmo- 
tion,  diniinir-lictt  witli  tbe  niau  of  tlie  inoacle ;  tint  not  until 
the  MiWtaQce  of  tbe  mnade  is  altogetLer  gone,  docs  the  olec- 
tro-niii!Wular  contmclilily  bocouiu  extinct.  Wc  ottcn  flnil 
TitriouH  {wrtH  of  tli«  Muno  mu>K-li,>  oloctricaUy  irriublo  in  dif- 
ferent degreeii.  The  electro-muacnlu*  aeDsibility  decreAW» 
ns  thu  atrophy  incronMo.  In  special  casctt,  pnrticutarly  in 
tlic!  outM't  of  itio  disewe,  t]ie  MnuibilJty  of  tlio  ncrve«  iit 
heightened,  and,  in  ooDseqaenoe  of  this,  diplegic  and  ccnlrip* 
etal  reflex  contractions  occnr  whenever  tlio  intennittent 
current  is  applied,  and  with  littll  ntoro  force  upon  application 
of  tlia  constant  current.  In  the  further  course  of  the  di«oa«v, 
irritability  a  still  manifeeted  near  tbe  central  nervous  paths, 
whun  in  the  wore  jwripherio  nervous  bnuicliw  and  musoles 
it  is  extinct. 

The  electric  condition  of  tbe  mosdcs,  aa  here  deacribed, 
corresponds  to  tbo  patbolo|;ica]  chaii^u«  which  wo  perociv4 
En  tbo  muAcles.  By  the  «ide  of  pertbutly  noiind  muiclea  we 
find  ullieis  which  are  in  various  Btugc^  of  disuo^o ;  and  again, 
in  the  same  nin^cle,  wo  find,  by  tbo  side  of  Itoaltby  fiudclos, 
otliurs  which  are  iiidudod  in  tbe  approaches  of  tbo  diaeaao. 
In  tbiit  caw  microftcopio  examination  exhibits,  in  the  affected 
muscles,  fibres, which  are oonoal  in  texture  and  sise;  others, 
in  which  tbe  traiuvcrM  atrial  arc  indit^iinct,  broken,  and 
h«»  and  tliero  entirely  gone,  whiUi  the  lon^ptudinal  Htrite 
appear  jiMmim^nt ;  otWa,  in  which  only  longitudinal  etrite 
aru  pruwnt,  the  tranerune  onw  ticing  no  lunger  visible,  and 
in  which  fat,  in  tlie  form  of  rotud  or  oval  culls  or  globules, 
is  df]i>hiilcd  ;  and  lastly,  bundled  of  tihrat,  which  liavo 
rclap^-d  into  an  amorplious  mast.  Tu  thu  diffcrunl  stagtis  of 
fatty  «legcnertttlon  correspond  tito  various  colors  of  the  fibrotu 
fasdcloa,  namely,  rwl,  pale  ro<],  ycttowiitli  red,  and  yellow. 
1* 
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The  ebMgoe  [a  Uio  miwclw,  wLich  wo  buvo  juet  doAcribotl, 
Arc  found, according  to  the  oomnion  tCKtimonyof  idl  niitboni, 
in  a]l  casffi  of  true  progreeaivo  tiiuacalar  atro))liy.  Crnveil- 
biw,  however,  iu  unc  caev,  rcportod  in  tb«  "  AixJi.  Gun.  do 
M^.',"  1S53,  dinoOTcred,  in  addition  to  tbeto  changes  in  the 
miuolea,  a  very  cotL^iderable  ntropliy  of  tlic  anterior  nervoiu 
roots  of  tbc  mednlla  epinali^,  and  on  tliis  account,  regarding 
tlte  affection  of  tliu  ner^'oiw  roots  as  primary',  lliat  uf  tlie 
iiut^oW  ti»  secondary,  felt  jastjlicd  in  desi^nnting  the  disouse 
a  "  paralyse,*'  The  result  of  this  difl»ection  vai  accepted  wt 
a  finality,  until  ValeDtiner '  pnbUsbod  a  micund  owe,  in  which 
ho  diMovi-nyl  tbo  Mine  nlmpby  'if  tlic  anterior  ner%*oa8 
rootA  of  the  Hpinal  cord,  bnt,  in  addition,  a  very  congidora- 
ble  number  (alwOt  one  hundred)  uf  ainall,  white,  bard  f^na- 
ules,  from  tlio  size  of  a  pin-head  to  tliat  of  n  lentil,  cmbcd- 
dod  In  tbo  tiii8uc  of  the  aradmoidea  of  the  ni€<)ulla  spinalis, 
and  also  a  central  eoflening  of  the  lower  cervical  and  upptf 
dorsal  ]><>rtion«  of  tbo  mcdidla,  together  witli  an  accnmala- 
tion  of  granulated  ccilo.  Iyeubn«cher  and  Froniman*  al*o 
found,  in  addition  to  a  red  »oAcning  of  the  anterior  and 
lateral  columns  of  ibc  medulla  oblongata,  a  transfonnatiou 
of  the  anterior  and  lateral  columns  of  tbc  mcdnlla  iiplnalu 
Into  a  diirli-white,  formlofls  subtitance,  in  which  no  whole 
nervoui)  fibres  could  l>o  diatinguislied,  while  in  tbo  nerrona 
rootd  tbvnisolvos  no  qiccial  nttvn  tuition  of  the  anterior  njota 
was  perceptible. 

Similar  discoveries  wore  made  public  at  a  later  date  bj 
Lnyit,  Itoode,  TouTonot,  and  othcnt.  On  the  other  hand* 
Oppeahirinier,  llaaMi,  Firiedberg,  and  Meryoit,  who,  in  nanior- 
OILS  oases  of  prof^iressivo  muscular  atrophy  of  the  most  pro- 
noonced  character,  directed  very  cjtrcful  oxaminatiun  upon 
these  points,  wi^ro  unable  to  diHcwvor,  vitltor  in  tha  contra] 
oT^gane  or  in  tlw  cerebral  or  spinal  nervous  centres,  or  In 
the  periphertc  branches  '^ny  depiirtnrw  from  tbo  normal  con- 
dition ;  while  Vireliow  and  1-Vic<lrfich  found,  associatiyl  with 
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A  Bonn<)n&«  of  the  nnterior  roots,  a  fin^y  dcgengnition  o(  the 
poottTiur  curds.  FriiKlroirh '  tlioii^lit  he  vros  aliln  to  aIioi?  in 
tlio  »!n^lo  CKH!  wliicti  tiv  {ivtw>n.i]ly  cxiunined  that  **  the 
(lispafwd  artion  goinf;  ^m  in  the  iiiiiiicln>  wkm  cnrrinl  forth 
by  the  ncnroiw  hranchcfi  and  roots  (]tftri)>nted  to  thofl©  raun- 
cloft,  And  tlnu  finnlly  oxritcd  in  iho  {HiHUrior  cordfi  cortain 
proceww  of  do-penemtion. 

After  an  tmjircjndiced  examiDation  of  the  facta  adtlacod, 
it  Mcme  to  bo  uiiduuhtotlly  the  caiw  that  Uio  dimtaMi  f^mdu- 
ally  «dvanc«ft  from  the  miiscles  to  the  nwre*  and  the  *pinnl 
cord.  In  favor  of  ihU  view  are  the  following  jmiiitii :  1,  Id 
no  one  ca*o  which  hm  faii^a  under  dtsftoction  have  the  ana- 
tomicftl  changes  In  the  miiM-ulnr  6hrvi*  htxn  abcoiit.  9.  Tlic 
most  idctlfbl  dtSMction  uid  e.xnminntton,  of  tlie  hiMU(«  of  jht- 
MM18  who  die«l  of  ihia  (tts(>iisc,  have  dvvolojied  no  change  in 
the  anterior  nervoiw  root*  or  in  nny  c«ntr«]  orgun.  3.  The 
CUM'  rejiortod  l>y  F'rifHlrt'ich,  in  wliieli  tlie  progrcM  of  the 
diMMe  was  traced  from  the  i>eriphery  to  the  centre.  4.  Tlie 
vnriuiw  tiapa  in  the  diHoamyl  condition  of  tho  uuim'Im,  found 
nonietiines  »ide  hy  side,  in  the  seven]  fasciclra  of  tlie  iiiunu 
mmcle.  5.  Tho  electric  condition  of  the  niu»clw  and  nerrea, 
u  well  under  the  intermittent  m*  nnder  the  eon*t«nt  cnrrpnt 
— uiKlpr  tlie  former,  the  preservation  of  electro-mn»ciilar 
contractility,  m  far  ns  normal  mtuculiir  ^tibtttanco  remiiini;^ — 
under  tlie  latter,  the  proaerralioti  of  nervons  im'tahility  in 
the  more  central  nervous  paths,  tn  connection  with  a  eon- 
tein{>urancoufl  loas  of  irrituhility  in  the  peripheric  uervoi«t 
offxhootit  nnd  miifch'rt ;  white,  if  the  proj^row  of  the  diMrasQ 
was  from  tlm  i-cntral  nervons  partH  throttgh  the  nerve*  to 
the  mtiMlM,  a  ruverMKl  relation  would  hold  pood. 

(>n  the  otiier  hand,  t)to  aflertinn  of  tlie  muACular  enh- 
attuice  itiwlf  ooem*  to  itv  tho  retinlt  of  a  diecaw  of  the  i^ympa- 
thotie  nerre.  In  favor  of  this  view  ore,  arooDg  (rthera,  the 
coIll^tdlTntion«  whlnced  on  page  S53 ;  hnt  It  caimot  as  ret, 

•Uf,  Ikud  III.  ^id  %x\r. 
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of  coune,  i>e  aapported  by  any  anatomical  proof,  unlees  we 
regard  nei  sncb  Uio  isolaUid  caso,  publtsluMl  by  Scfanoorogt,  in 
vrhicli  WEut  cxbibitoJ  ii  fiitly  dv^eiiortttion  of  Uie  tiytiii»)ithtiti« 
ncn-K,' 

While,  howevvr,  in  rwtpoct  to  tbo  utiolof^r  of  lUu  <l!deH*n, 
wo  know  but  little,  corlsin  It  io  Umt  rbuumAlit;  iifTi-otionit, 
ooldif,  long-ooolinued  and  excej^ire  exortion  of  pArtivuUr 
moaclea,  and,  above  all,  liui%ditary  prodi»potution,  exeroiM 
an  iuigmrlaiit  influence  upon  il«i  originntion.  Ad  regards  the 
value  of  the  laiit  of  llieoe  influeii<:«H,  Ducbenno  uientiotu  nn 
instanve  of  four  membere  of  ibu  Baiiiu  futnily  eufferiog  with 
thU  di^am ;  Mer}-on  gives  a  siinibLr  insUuiue,  and  Oppait- 
Iteinier  iii«tanoc«  a  family  in  which  tliree  members  HUfTored 
in  like  ninnner.  Ordinarily  this  disease,  like  luctnophih'a, 
ta  implantod  only  in  tho  male  m\ie.  VrivlhtTfi  dvstmbm  a 
OMM  iu  wlii<:h  both  inotlier  and  <)aujfht6r  full  a  MteritJce  to  iu 

Cask  43. — lloiefi  Jedwabnitzki,  a  leacWer  from  Poland, 
31  yeant  old,  wae  eeiwd  four  years  ago,  after  an  oletiuatc 
tntemiittiiig  fwur,  with  trciiiblinff  and  woaknoM  of  Uiu  left 
ann,  a^Toiiipuniod  with  im  emaciation  of  the  aflected  inoin- 
bor.  The  emaciation,  l>egioiiiiig  at  the  sJioulder,  advancwl 
rapidly  over  the  uppvr  ami,  the  forearm,  and  the  liaud,  and  at 
the  Httiue  time  the  u'caknw»  inowMd  to  a  dogreo  of  ooin- 
plete  )>aml\'«iLA,  For  the  pa^t  year  and  a  half  the  ahouhlor 
and  iip]>cr  part  of  thu  Ttfiht  turn  had  aluo  Iwen  (^>wing 
(iinaciato,  and,  at  a  corrcH|K>iidint;  rate,  patalytic,  Dur< 
Uig  the  Inftt  three  months,  tlie  IcJl  Mm.  glalaAi  had  been 
setiling  into  a  twndition  of  atrophy.  The  temperaturo  of 
the  \i^ii  ann  wa«  comuderably  dvprossed.  The  general 
hoalth  wiu  undii<turbed.  Api>etitc  and  ttlecp  };ood ;  the  lat- 
ter, however,  M>met)rao6  interrupted  by  tearing  palna  iu  tlie 
loins  and  uxtmmitios.  The  pulso  in  both  anna  V4iually 
strong.  Fecal  and  urinary  diachaigw  weru  regnlar  and 
easy.  Thu  urine  had  a  weak  acid  reaction ;  it  voa  bright 
and  clear.    A  moro  careful  examination  exhibited  a  com- 
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plete  atrophy  of  nil  the  mii««l(»  of  the  left  arm  from  the 
shouhlor-btade,  of  which  the  foesce  nupra  spinatte  ei  infra 
Hpinntfe  funned  wivitic*  tin  inch  dt-op,  down  tn  thp  liand, 
between  the  mcta('ar3>al  iHiiivri  of  which,  (lo«p  furrouii  wero 
vl&iblo ;  the  hand  wu  Iwnt  to  the  foreann ;  opening  of  the 
finj;ur«  and  extension  of  thv  forMknn  wen  inipOflEihU*.  The 
entire  extremity  could  \>v  thrown  npwud,  and  could  tw 
l>otsed  upon  tlie  acromion,  but  a  alov  eleratiou  of  it  was 
ini[Mj^iML-.  Or  the  ri$^ht  urni  there  waa  apparent  a  confiitl- 
erahlc  atrophy  of  the  M.  dultotdou»,  and,  though  to  a  rame- 
what  lew  degrrc,  of  the  M,  trlccp*  and  biocpfi ;  the  fonwrm 
and  hand  were  atill  tolerably  muwnlar;  acwrdinjrly,  the  en- 
tiro  arm  could  not  bo  elevated,  hut  the  foreann  could  he  ad- 
dnctcil  and  altductcd  with  nmw  force,  while  the  inovententii 
of  the  ri^ht  hand  were  acmm])liAhed  witli  freedom.  The 
left  le(;  dUphtycd  nothing  abnonnal  except  a  noticeable  ema- 
ciation of  tlw  H.  ghitivuM  niaxiinuii.  The  inueclefl  of  the 
right  leg,  ad  well  a»  tlione  of  tJio  entire  trunk  and  of  rhe 
face,  eliowed  no  variation  from  the  natural  condition. 
Kibrillouft  muHoulnr  oontrnctiontt  wer«  oh«ervcahlo  in  varioiie 
mncclws  of  the  trunk.  When  tlie  degenenrtod  njiiiK-lo"  of 
the  left  arm  wore  cuhjoctcd  to  an  cleotrie  current,  no  oon- 
tnictions  aroao,  weak  muMrnlar  twitchinpt  wcro  all  that  were 
I>orceptihle ;  on  tlie  other  hnntl,  upon  the  irritation  of  the 
Is',  rodialis,  evident  extensor  uuivemente  followed.  Upon 
the  electric  irritation  of  the  mitMrlos  of  the  riglit  ann,  tlie 
oontraotiotu*  were  more  <>r  Icutt  encrpjttc.  aceordinj;  to  tlie 
nioT«  or  loM  advanced  otage  of  atrophy.  Thenins<-h«nf  the 
riglit  foruann,  the  riglit  hand,  bMli  Itige,  etc.,  diei»IayMl  a 
normal  dcpnv  of  clix-tro-mttMuIar  oontnwHility  and  Mtn*ibil. 
ity.  When.  Scplcnilwrl 2,1858,1  again  saw  the  patient,  an 
iutcr^'al  of  tJvo  monllis  having  interveniKJ,  which  time  bo 
had  H]ient  |iartly  In  the  Juwi-h  IIoMpital  of  thU  plaoo,  partly 
at  the  iMtlw  of  (laNtvin,  ho  wa«  cotnplnining  alrcaily  of  a 
feeling  of  weaknvex ,  in  thi*  riglit  leg ;  the  eniaoiatioD  of  the 
riglit  foreami  had  ootuitlermbly  progrwNd. 
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M,  Tioaeiithal  in  his  work,  "Die  Klectrvthcrnpio  ;  IliTV 
Hegramiung  uiitl  Anwcndung  in  cler  M«iioin,"AVien,  1865, 
ropurtK  ou  piigw  1C5  till!  fullou-iiig  oaso,  wiik-li  wo  rcpriMluw 
an  cmlioilviii|;  the  clmrm:ton»lic  tnitH  of  xUc  tiyjicnubttiotic 
furm  of  tliin  diHca^ : 

Katbai-ituk  GuihIh,  twciitj-four  years  of  imo,  experienced 
in  llic  hjiriut;  uf  IS^,  wliilu  iit  work  in  tliu  ticM,  »  ivliutHtiiin 
of  thoiuUAcIm  of  t1i«  left  linnd,  in  conncquenve  of  wbtoli,  tiu> 
objecte  gni«ped  b^'  it  were  apt  lo  slip  from  tlieir  lioM.  Knar 
or  live  woL'ks  latur,  the  ttii<^n;  of  tLin  band  1)i!|gaii  griuIuNlly 
to  bend  inwKrd ;  after  ttuvvrnl  nioiitliA,  tcuring  {>«in«  liruko 
out  in  tbe  nim,  a  drawing;  croinp  in  tbe  Icll  iiboulder,  bimI 
frujiivnt  twite-binge  in  tlie  liaiid  and  finger^  wbicb  muv 
mrer  free  from  »  ditM-^ruciiblo  Ji-dling  of  voldncea.  Wlieti 
KoAcntbol  uiidcrtouk  tbu  trcatuiont  of  llio  piitieut,  wbo  Itad 
1>een  during  three  months  Dubjeeted  to  fanuliuktiou,  lirr 
condition,  now  (but  livr.  sufTeringH  liad  lasted  u  rear  and  a 
(juartcr,  wiu  a*  foIlou'H :  Tlio  Ivll  )uind,  wbieh  had  Ixitimo 
bine  as  with  ooM,  waa  utterly  unlit  for  iu«,tlie  tliunib  could 
nuitlier  1)6  adducK.'d  n«r  bn>ugtit  into  opposition,  but  lay  tn 
tliv  hollow  of  the  bund  a^iin»t  iho  fingert,  tbe  jibaliuigeA  of 
wbii-b  were  udducted;  tbe  eb'vation  of  the  iinti  at  tlie 
sbouhler  wsa  restricted;  tlie  exterior  ungle  of  the  4iouldor- 
blado  wa8  suiikcii,  the  inferior  nuKcd  and  drawn  tiiwani  the 
median  lino;  upon  the  poe^terior  nido  of  tbe  &lioulili-r-blM)e 
Gbnllou^  twitchings  were  |>erceptible.  When  tliu  idcin,  in 
thu  neighborhood  of  thu  luft  interior  anglu  of  the  shouldar- 
bliuU',  wait  toucJieil,  energetic  repiiUivo  wuveinuntit  were 
aroased;  when  a  procure  was  hronght  to  lieiir  ii{>ou  Uie 
left  M.  jiuetoraltH,  wbicb  waa  in  a  condition  of  teiuiioD.  re- 
flux extension  of  the  arm  followed ;  a  preiwiiro  npon  tbe 
dorsal  vertebnp  (Voiit  tlie  thir<l  to  Ibc  linb  ]irodnev<I  i<xtOD- 
fiiori  of  ihu  Ivft  arm  and  n  eoiise  of  pain — all  of  wbidi  are 
KigiiH  of  the  bypeiuwthetdu  of  the  nervoe  of  the  skin  nitd 
mufclcM,  Thu  fanwliiuttion  of  tlio  tbnmb  and  thv  ball  of  Uto 
lillh}1ing«r,audtiieirrit«tion  wftlieMiu.  interofltei  rctnaluotl, 
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witfaont  effect;  Uie  irritation  of  tlio  extensor  (lit;it.  eoinu. 
led  At  once  to  n  cnunping  in  the  flexure ;  the  application 

M>f  both  poliM  to  tliO  more  cmtntl  portit  of  tlte  (k-luiidetu; 

icffooted,  in  (juick  •oeoeaiioD,  the  extension  of  lliu  liiintl,  tliu 
extension  of  tlie  ftmi,  and  the  elevation  of  Uie  latter  lo  the 
head.  In  tliu  Ivfl  luwer  extremitj,  wliicli,  when  the  patient 
walked,  iJtowod  a  tk^grce  of  wenknetw  anil  dragged  somewhat, 
lioro  wore  aW  plain  iiKlicationfl  of  cntaneoiis  hj'peneHthe- 
eia,  fcr  i-xaiiiplc,  on  the  inner  side  of  iho  upptT  part  of 
tlio  culf;  tlii<ro  u'vrc  aloo  in  thi*  e\tniiii)t,Y  ovidcnceM  of 
in(»x.>aftiMl  reflex  irritability,  aa  eliowQ  hj  Uie  faradiution 
uf  the  tibialis  ant.  or  the  extensor  digit  conini.  (whiJ]  uansed 
flexion  and  vxtviision  of  tlio  ankle).  Tliu  clevtric  oondi- 
tluti  of  llie  right  lower  extremitj  was  noniuil.  On  tlie  pa*- 
of  a  gaWanio  splnal-nprvu  current  of  Qfteen  elenienta 
lirongli  tlio  left  modianuD,  tlii<  ann  taritvd  outward  so  that 
the  jwlni  of  tl)o  lianJ  fiu.'Ctl  upward;  on  tlio galvanixation of 
Uie  left  nulialin,  iho  arm  tjreinbl«l  for  a  moment  lietWMQ 
flexion  and  cxteniiton,  and  at  last  was  uloratud  and  placed 
agninat  the  head.  On  ttw  galvajiio  irritation  of  tlio  right 
upper  extremity,  which  was  in  a  healtliy,  |i]iiiiip  condition, 
simnar  tndiaitione  nf  liloroaMd  roAex  irritaliility  wcru  oU- 
Hrrable;  UinH,  lor  example,  on  tlio  pasMge  of  u  spinal- 
nervfr«iirrent  through  the  ri^lit  tnipexiiu,  centripetal  reflex 
movements  anwe  in  the  letl  unn,  together  with  the  extsn- 
il»n  of  the  fingcra  of  tlio  left  hand  and  tlic  elevation  of  tlio 
extenddl  anu  alwve  the  horizontal  lino. 


TbM  prognoBu  of  progn»6«t\-e  muMular  atropbj  'm  in 
geoernl  unravural>hi  and  it^ctiretinoertaia.  ThUboqwdol- 
1j  true  of  jmigrcMaire  iniucuhir  atrophy,  iiropcriy  »n  called, 
u  dowribed  by  Aran,  and  as  diiitiiiguUUcd  tK>ui  that  fonu 
originating  in  nouritin.  In  tlie  caus,  then,  tliat  hetoDg  to 
lhi«  part  of  unr  flnbjcct,  the  prognotit  la  depeudeot  upon 
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Tunons  conaideraUonn :  1.  Tlte  extent  of  the  disease.  If 
only  oue  inomber  uf  the  body  is  atUckcd,  and  thut  t(>  liat 
n  partial  extent,  nnd  if  tlli:  vvil  n-main«  for  a  I'ltif?  tiiiw 
witiiin  the^  liiiiiLi,  the  pro^noi-U  may  Iw  re^inlM  an  tuvur- 
able.  3.  Tlie  can^w  of  the  disease.  If  thia  lies  in  a  suddea 
diango  of  tvmpeniturc,  or  a  froqtiont  stnuning  of  cortain 
mnwlcw,  c^iwcially  if  theitc  niuticW  arc  ondi  n^  numot  be 
spared  from  fiitnre  xae,  tlie  prognosiii  »  for  more  nnfavoralile 
than  whim  an  hereditary*  pn^i^ipot-ition  lies  at  the  root  of  the 
disMM.  8.  Tlio  lOoctrie  conditioTi  of  ilio  paralyxc-d  iiiuacles. 
A  reslorotion  of  f^mvtion  can  be  looked  for  only  in  tlioao 
mnsclai  wliioh  Htil)  retain  some  nound  moscnlar  ftlire^,  i%n<l 
in  whici),  vunsoquotitly,  elect  ro-tnit«;u1ar  eontractilUv  in  Dut 
yet  l^tlly  extinct. 

As  regards  the  cnnttive  agontd  employed  in  owe*  of  pro- 
graeiro  uinscular  atmphy,  electricity,  eiitpeoially  in  eotiiwo- 
Uon  witli  prescribed  gj-nina»tic  exercises,  the  use  of  iron, 
manth  battiA,  etc.,  haH  tthowit  relatively  the  niMt  fiivorable 
results  The  electrie  troatmejtt  rciiuircd  coniiistit  eitlter,  a* 
recommended  by  Duchenne,  in  the  faradisation  of  tho  intu- 
elc«  attacked— a  counu;  fi|>vciallT  indicated  wliere  the  irrila' 
ttun  of  llie  MmulKT  mtiM-le«  iiK  deniaiided — or  in  the  applica- 
tion of  t^alvMitc  spinal-nerve  and  ploxa*-mu»cle  currents — a 
mode  which  has  this  advantsj^e  over  the  former,  that  it  brin^ 
the  electricity  to  bear  nt  oiic«  upon  an  entire  gn)U]>  of  niua- 
cle«,  the  separate  irritation  of  which,  by  faradization,  wnntd. 
where  tlie  alTcetion  it)  widely  cjilended,  be  an  ini])ocwjhflitj— 
or,  finally,  in  the  f^vanii^ation  of  the  aj-mpathetic  nerte,  to 
which  proGCM  Kvmak  at  lai<>t  excliutivoly  resortw),  the  diplcgie 
eontra<-liiinfi  wliicli  are  ttiui  exriu-d  beinj;,  acc'in]iii<j:  to  this 
autlinr,  peculiarly  a<lapte<l  to  promote  the  nntritivo  reatora- 
tion  of  nm#elos  in  a  condition  of  atrophy. 

nucliciiiie  (page  ft35)  communicates  the  folloM-inf*,  in 
wliich  tho  etnplojinent  of  famdizatton  wasorawncd  n-illi  the 
l<«f  t  results : 

Bonnard,  a  mecbanie,  a  large,  strong  man,  twcnty-fivo 
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yean  of  age,  wlio  had  previouid)'  onjoynl  iinifonn  ^ood 
liealth,  obeerved  for  the  first  lime  in  FelirnAry,  1848 — vlton, 
in  TOnif^Kinoncic  of  Uto  poHticnl  evciit«  of  tin  d»y,  lie  found 
LU  rc^lar  work  i^oiic,  tkat\,  in  order  to  nipport  his  \arjte 
CiiuilT,  was  ouiupellifd  to  Btrtigplo  niglit  and  day  ainid  ]>rivti> 
\k<n»  of  all  fcindu — ii  p^mt  Aegteo  of  miucalar  wwikneee  and 
■  cvrlain  iiiHexiliility  of  Ibe  left  ami,  which  vontd  not  l>e 
•oooDDted  for  hr  anypreoedent  pain.  This  weaknecw, -which 
was  coutinuoni^  wax  accompanied  by  a  {!;nidnnl  emac-iation 
of  Uw  loft  ann,  whicli  froin  M*  youth  hu  hud  Ihx'ii  iii-vu^ 
tomed  to  use  in  prcforencs  to  th«  right  one ;  the  emaciation 
finally  fxtciidi-«l  aIko  to  tliu  trunk.  Xcivertholws,  be  oon- 
tiniivd  at  work  without  interruption  till  tlio  yitar  1S50,  by 
whicli  time  the  left  arm  had  Iteoome  utterly  incapable  ^f 
Hcrvico,  and  iu  Doceitiber  of  that  year  he  applied  to  Dti- 
vhnnrie  for  treatment.  Dut-hrnnc  fuuiiil  hiii  tviidilion  ha 
followB :  The  tliontx  was  vmiiciated  to  tlie  skeleton ;  upon 
ita  Ulterior  eidfl  tlie  skin  («emod  to  lie  immodiatvty  upon  the 
rih«,  and  waa  sunken  in  between  tliem ;  upon  it'<  i)^t«rior 
(tide,  tho  8houldvr-l)lud<w.  when  at  reel,  wcro  at  a  great  dis- 
tance from  the  meditui  line,  and  it<>  xpinal  bonlent  wi-t» 
ol)li(|ucly  <lirGcted  from  Ix-low  upward,  and  frf>m  witliin  out- 
warti ;  tJio  ehonldcrs  wcro  c\-en  mora  depretAod.  Tho  left 
ann  was  about  «  tliird  Iom  Jn  volumo  than  tlie  rif^ht,  the 
bicpIM  having  Marooly  tlie  thiclcneas  of  the  forefinger,  the 
triceps,  however,  tbougli  emaciated,  etill  retaining  a  certain 
development;  in  the  foreana,tbelIm.  ikitpinali>r  longua  and 
radialeii,  iu  particular,  mvotn  a  condition  of  atrophy.  As 
rogarda  tlie  oli<ctrio  condition  of  the  musolcs,  the  strongest 
current  excited  only  a  fi'w  llhrillotu  contraction-*  in  Ihu  Mm. 
[icctoralm,  the  two  inferior  diviMouM  or  the  lru[)4>xitut  and 
tlie  UtiMimiKi  (tur»i,  and  then  only  when  the  excitors  were 
jdacod  on  thoiMi  [Kiints  wlieru  tho  mnecuUr  Itsen*;  was  not 
vhaiigeil  ill  itK  texture;  the  bicciw  contracted  a  lillte  in  its 
superior  [lart ;  tho  other  mnsclca  of  Iho  antrrior  w<Ie  of  tho 
njipcr  arm  could  not  lie  traced  out.    The  tricepa,  when  Irri- 
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talcd,  ext«ti(lvd  Ute  uni  coinplttclj^  luid  vui^otitnilljf'.     All 
tlic  iiiuMk«  ufttio  forunni)  were  prewnt,  hat  tii«  movements 
cxcciilcd  liv  t)ie  supinator  lou^nsi  and  the  radiales  ebtiwud  ft 
littJt;  leas  energy  iti  the  left  anii  tUnn  in  tUc  right.      Tbo 
elOLtro-nioficuliir  Miisihilitv  uf  thv  niii»oU»  in  ft  eutidttioti  of 
ftlrojihy  wnA  oonaidcrahly  lowered,  ftlthongh  the  .leiiHitjility 
of  the  iikin,  oven  in  tlioao  partu  which  covered  the  muiu-.Uv> 
that  hull  wholly  lu8t  their  vital  power,  wiu  uormal.     Tho 
mnrkcd  dovelopmvnt  of  the  iuubcIm  that  retatnod  tLolr  or- 
t^niu  energy  oontraiitetl  xtrongly  with  thoj«  wltoee  vitality 
waa  finapeii(lcd.     Flhrillous  oontraetioits  were  ftlso  ubterv- 
ahlo  in  ino6t  uf  the  mtuielcs  whivh  woro  apparently  Hound 
iitid  wore  ciiiMihle  of  niuveinunt.     Am  regartb  tlio  diitttirbanoo 
of  motor  power,  hrinfly  stated,  the  movement  <^  tho  fonmrui 
wiu^  inipoMJhle,  the  extension  of  the  hand  hiboriouii;  Bon- 
uard  (Mtutd  nut  nju  evvn  the  ligliuvt  lumimur.     General 
di»tur1>iiricc«  in  tlio  |>ower  of  motion  wero  not  prCMint,  Uioufth, 
proh&hly  in   (s>n:»e<]UOQce   of  an    incipient  atrophy  of  the 
diapliragui,  the  rc^pimtion  fur  the  la^t  month  had  hecOfite 
diOlcalt,  to  tliat  tho  patient  could  Acarculy  walk  u  few  eleps 
without  Htoppin^  to  rest  and  to  take  hrcutli.    Tho  faradtiw- 
tion  uf  the  diaphragm,  execulod  three  or  four  times  a  week, 
quickly  removed  tho  difficulty  of  hreathiug,  and  rendontd 
thu  patient  ahio  to  take  luni;  wnlkK  aud  to  go  n|>-etaira  with- 
out fittigiiu.     The  electric  in-iution  of  ihu  niusulw  of  the 
left  arm,  effected  tlirec  tim%  a  week  in  uttinjjpi  of  olglil  tii 
ten  niinutee,  boou  created  an  addition  uf  strength  and  aii  tn- 
erea<-e  in  «izO(*o  tJiat,  aflur  eis  months,  Itunnard  eould  a^pun 
BU]>)>ort  hiH  family  by  the  labor  tt(  Win  hnmU.     The  frtMinant 
experiment.^  which  Duclicnne  uiidcrtouk  In  tho  ca»o  of  thJH 
pationt,  in  Iheeom^io  of  which  he  irritHle<ii  in  turn  thu  vari- 
ous muMclM  of  tho  trunk  and  vxtnjinili««,  also  enbdued  the 
fihrillou.'i  onilractionH.     The  pccloraleA,  th«  tru[)Czii,  and  tiie 
IntiiwimiB  dor«i,  tllough  they  Htill  remained  ntiich  vmaciatod, 
did  not  by  their  wookueM  ceecntially  hinder  the  patient  id 
rarrj-hig  on  hin  work. 
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tu  luv  uwti  [jrKCtioc,  though  many  comm  of  this  ctioruc- 
anter  were  uiuuooeiHftil,  a  gre«ter  numWr  wvre  lortunate  In 
tlieir  result ;  Hmotig  the  Utt«rwere  nu^ludt^l  those,  in  partiiv 
nlar,  iii  M-hicli  thv  di^euMwas  limitm]  to  thu  fonMriu  iind 
buwl,  or  to  ibv  itlioulder,  uin  and  hand,  uf  one  bIiIo. 

Cakk  44. — Mr.  8.  \itu\  twt)  vwirs  |>n-vioujdjr,  while  cuttitig 
lev, — nn  occupation  to  whicli  lie  wtm  not  a<.-ciuitoi]iod — con- 
tracted a  severe  cold,  in  oonseqnence  of  which,  pains  were 
oxL-itcd  in  tlie  nit[)o  of  the  neck,  which  ^iduftlly  cxtendsd 
OWT  lIiu  ri^ht  fhouldcr,  the  upper  arii),  tlie  foreunti,  nnd  tlw 
hand,  l)ein)f:  particnlarty  severe  nt  tlie  elbow,  and  at  U>e  Lmuua 
ofthe  metacarpal  bone  of  tlie  thumb.  The^e  pains  were  fol- 
hiwi<<]  bv  weakuueis  emaciation,  inability  to  uhu  thoaru,  and 
a  n'nuu-k»l>lu  fuelinf;  of  eoldnc««.  Wlivn,  upon  tlio  rwqueut 
of  Dr.  Icliniider,  I  visited  tlie  patient  (Soptumlicr  14,  1665), 
the  ri);bt  shoulder  and  the  arm  along  ita  whole  extent  were 
emaciated,  the  elevation  of  the  upper  arm  was  difficult,  and 
ibu  cxtetiMjr  jmjwit  of  llie  ann  limited.  On  every  attempt  to 
extend  tlio  hand,  the  Uinw  middle  liu^^Tv  fell  forward ;  the 
Index-linger  could  not  be  extended ;  tlie  lingen  could  l»e 
Mp«rated  to  n  dietimce  of  only  a  few  Unoe.  and  could  not  be 
fully  brought  into  contact.  Togctlier  with  tliute  effects, 
there  waa  an  atrophy  of  the  muwtefi  of  the  flhonlder.  ann, 
and  IiBTid ;  the  muscles  of  the  ball  of  the  thumb  (with  the 
exception  of  the  adductor)  and  the  inloronMJ  had  fiulicixid  tltu 
most;  tlhrilloue  twitchingH  were  vxhibitod  over  the  grvAter 
part  of  the  anrfjuw  of  tlio  uoaclei  attacked.  Electro- in uauu- 
lor  contractility  wae  pn»erTed  in  all  the  muscles,  though  the 
componding  ttwveiuent^,  espeeially  thoee  of  the  musclte  of 
the  luuid,  were  1m«  prompt.  The  application  of  the  galvanic 
Kpiuul-ncrve  and  plexns-muMlc  oumuUi,  which  wa«  rvpoatod 
61  tiniLi*,  pn>duee<l  by  the  SOth  November — at  which  limo 
I  WHS  fon;(H]  to  interrupt  the  treatment,  to  make  a  journey — 
•0  conaideraliin  an  im](n>veniunt,  that  the  upiwr  arm  could 
Iw  fully  rmised,  the  tumd  exleiidiHl,  and  the  Mpanitod  fingerg 
brouglit  into  contact;  the  pains  had  eeaaod,  the  librtllous 
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twit4;)iingfl  were  no  longer  appereiil,  the  Bhoutder  and  arm 
wore  increnM-d  in  e'tw,  on  ttio  ot)i<4-  liuxl,  the  forpfingfir 
could  not  yet  be  extcndeJ,  and  tJic  rinj;  \h\^T  voaUl  l#o 
separated  only  a  few  linca  fironi  the  middle  tinger;  t)ie  in* 
terosBei  and  tbe  tnuscke  of  the  tlmmh  etill  filiow«]  tui  «6- 
scntinl  di-ficiency  of  uwimilative  jiuwcr;  nnd,  llnully,  iho 
temiienituiv  nf  the  nrm  \rt»  »till  lowerwi. 

When  I  flaw  the  patient  agmin  (April  17, 1866),  his  itn- 
proveinont  had  <-ome  to  a  etatid-fttitl ;  his  i>ain«  bwl  p*na 
and  roluniod,  and  tlio  fueling  of  coldniiw  in  tli«  nrtii  «tilJ 
remRincd.  Tliis  condition  of  the  p«tici)t  compcllod  Die  to 
proceed  to  the  ^nlvaniiiAtion  of  the  flvnipathetie  tiervo ;  ibe 
application  of  this  procew),  which  waa  repented  tweiro  timea, 
was  crowned  with  eucIi  frood  reealu,  that  th«  patient  con- 
tidered  farther  treatment  Hupcrfliiotu,  and  dotrnoiiu^d  to 
leave  the  rt«t  of  tbe  cure  to  nature  and  ooM  GmhriKTtitiniiu 
of  the  arm.  Tliis  hope  did  not  deceive  bim;  on  viMiting 
bill),  Ati^iot  14,  1847,  I  found  the  entire  arm  well  filled  oot, 
strong,  and  oapaMe  of  every  movement.  All  tlie  tnusdcft 
of  the  hand  were  developed  in  aceordasee  with  their  vari- 
ous iiM>».  though  not  to  the  ^me  dogreo  a«  thut'e  of  the  MUad 
band;  the  pains  hud  not  reliinicd;  tlio  teiui«r»turo  WM 
normal. 

Whether  the  mode  of  practice  lierc  prescrilwd.  iiieliuling 
eojMxiially  thu  galvanization  of  tho  eynijiathctic  nurve.  ran 
tuMnctJme»  al«o  afford  help  in  thow  cmm'm  of  muncnlar  alrupbf 
in  which  the  di^wase  has  atlaoked  nut  only  one  or  both  of  ll>e 
nppor  oxtrcmitiee  hut  sira  the  lower  ones,  I  dare  not  docide. 
At  any  rate,  t]ic  experimontal  application  of  tlio  jiroccM 
last  nameil  lit  to  lie  recommended,  because  it  may  possibly 
have  a  central  influence. 


We  miwt,  in  co»chi«ion,  mention  ulill  another  fom  of 
pjiralyw»,  to  wlucb  Dnclicnne '  was  the  tiret  to  draw  Mten- 

■  Ateb.  GtD.  <h  Utd,  lUKi.  ^tir. 
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Hon,  giving  it  the  duido  or  '^  i)«raly««  mueculairo  proj^'^civo 
de  la  langne,  du  voito,  (In  p«lai»,  ot  d«  Uvtm,"  and  which 
bfls  abo  been  made  tlio  nuhjcot  of  obncrvation  on  tb«  part  of 
Cliotnol,  TrcniSMAU,  Empis,  UorlinrJt,  Scbultx,  and  otben. 
T\m  dJMWw— of  vlik-h  in  nine  vcara  Diiclienno bad  witncaud 
niuvti^en  caaes — attacks,  witiiout  knon-n  cause,  iwrnnna  of 
forty  lo  sixty  yv*n  of  adc,  eoizing  fii^t  upon  tbu  mtuclos  of 
tliQ  tongue,  tlicn  tlioiw  of  tJio  Mtt  palate,  and  at  but  thoM 
uf  thu  lips ;  in  onljr  a  itingle  ca»e  bos  tliiii  order  liecn  obanged, 
tbo  [)«ral}-gie  of  tJie  velum  pvndulum  and  tlio  orbiculariji  oris 
preceding  that  of  tbe  tongiic  The  pitra]jw[«  of  the  tongue 
h  made  known  i>y  a  laltorod  artioubttion  and  deglutition; 
Uio  iint  consists  in  a  diflioaU  ennuciation  of  tlio  palatal  and 
labtal  «ound«,  prodoood  by  tbo  inuuovabb)  ponitiun  of  tbo 
tongue  in  the  cavity  of  tbo  month ;  the  ^ocoixl  in  caused  by 
tJte  difficulty  of  loo^^ening  from  the  walls  of  the  month  tho 
aallva  wliivb  is  secroted  in  abundance,  and  which  hy  ita  long 
retention  lii'^umos  ri*cou«  and  tenacious,  Whirn  puralyiiH 
of  the  relunt  jtendHlum  occunv,  tlio  tone  of  the  voice  diatigw, 
lioooniinf;  naul ;  tbo  cnunciiitton  of  tho  labial  Bounds,  for- 
merly natural,  b<K-oni<«  in<lif>titict,  food  and  drink  art)  n^ur- 
gitated  through  the  nose,  Tbe  paralysis  of  tho  orbicularis 
oris  prcventa,  at  last,  the  contraction  of  the  lip>s  and  impairs 
tliu  PQunciatioD  of  o  uad  u.  Som«tIm4M  other  uiuitcloii 
of  the  lips  are  embraced  tn  the  attack,  as.  for  example,  tlio 
levator  lab.  inf.,  tbe  triangularia  and  quodratus  uienti,  white 
the  muMlos  of  the  bco  siluated  above  thetH>— tho  orbicularfa 
pal]>ohr.,  the  zygomatici,  the  levator  lab.  fiup.  altcquo  naal, 
the  hucdnatorii,  etc — always  remain  untoaclied.  The  db- 
eaao  h  free  from  fever,  digeMtion  U  not  dtsturbod  hy  it,  hut, 
in  consequence  of  the  difficult  immiMioiiof  food,  whtcb  must 
nMMMsarily  Iw  of  a  eeuii-fiuid  character,  the  strength  uf  the 
patient  gfadoally  UiU;  or  disturbed  respiration  and  attacks 
of  choking  are  followed  by  a  hectic  fvvi-r,  vrhidt,  in  i>i'riods 
varying  fntm  half  ayoar  to  thn?e  year«,  briugH  tli«'  HuflnriugH 
of  tlio  patient  to  a  fatal  end,  uo  muaus  havii^;  yet  boon 
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found  to  vliopk  tlte  coitrsu  of  thv  diwaoR,  tniicli  leea  to  effect 
Iti  core.  The  electrio  condition  of  the  mnsoles  of  the 
tonpuo,  the  lipa,  and  the  soft  palate,  is  nnifonnly  nonnnl. 

In  ditTiTviitial  diiigiio«iK,  tlic  dlMS^c  it*  linble  to  bo  cuo- 
founded  with  double  ftcifti  paralysis — a  fault  into  wblch  I 
myself  fell  in  tlie  only  ca§e  which  I  have  yet  had  nn  «>p- 
portnnity  of  obeorviiig.  In  the  latter  mnlody,  uk  in  the 
former,  the  mttoclif  of  the  )i]w  are  nttacked,  the  Tolum  pen- 
duhiin  i.4  often  alTecled,  def^Intition  is  diffionlt,  antl  tin 
Hpeech  indistinct  and  toneless ;  hut,  on  the  oUier  hand,  tbo 
prcecrvAtioii  of  the  motor  power  of  the  tongne,  the  Dii- 
ehangod  quality  of  the  voice,  the  rontempornneons  p4iru]t*Hi]i 
of  tlie  higher  mniicleB  of  the  face,  and  other  indicaticms,  will, 
upon  closer  attontiou,  present  sure  diapnosHc  crilL'ria.  In  rare 
ea»c«  this  disi'!i*e  may  be  a*w>eiateil  with  propre*iivo  nioa- 
cnlar  atrophy ;  i(  ntiut,  however,  1)c  <lifltingui»hed  from  ir, 
for,  while  in  the  latter  the  restrietion  of  the  motor  power 
coinddeit  in  point  nf  time  with  the  de;;ree  of  nutrilJvB 
dUtnrhanoe,  in  the  former  the  paralvi^*  always  ooniititiitea 
the  first  symptom. 

Concerning  the  e«tf«titial  natun.'  of  this  diMAse  wo  know 
nothing  positive.  DuehetineV  theory  of  it«  peripheric  scat 
in  certain  mufurles  provided  with  the  hypoginasa*,  tlje  mo- 
tor branch  of  the  trigeminus  (vagus),  and  with  the  fndal 
nerve,  is  contradicted  by  the  few  diMet^ious  thus  fur  mnde^ 
ceiweially  by  that  rc|iorted  by  fSerhardt",  who  dbcorcrcd 
in  tlie  pons  varolii  an  unnatumlly  soft  spot,  viotct  l*rown  in 
color,  of  the  size  of  a  ])ea,  in  which  reddislt-blae  vawular 
ILnea  and  points  conid  bo  seen  with  the  naki«d  eye,  and  also 
by  that  made  by  Schultx/  who  discovered  an  atliontmatOM 
proeess  on  the  basilar  artery  and  oMieuim  fomiatious  in  the 
tnedalla  ohlongeta.    Sohnltx.  in  lits  interesting  work,  above 

*J«iuiWh«  ZdMng  Tar  UodielA  and  NiUmtaMiuehaftni.  Buid  I,  D«A 
IL.  I8«4. 

•Bcilrtgfu  dm  llotlI>Uu.ManH«nd(rZaac<sblk«Wk>tr  Ksi.  W«. 
dMWchrlft,  IMi.    Km.  SB,  a*. 
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mentionwl,  ondouvow  to  ciqtUfn  the  discstse,  even  witliont 
tlio  ponioipntivn  of  llie  ti\'poKloMia8,  u  »  bilntcral  ptirtinl 
paralrsis  of  the  fucinl  nerve,  for,  acvordiofc  to  lilm,  the  par- 
tial 111111101111117  *>^  *'"'  toiiguo  U  oomeioTHKl  vxoliisively  hy 
tlic  deeper  )>04iition  of  the  hjoid  bono,  j>rodiiccd  l>y  the 
paralysis  of  the  posterior  bellir  of  tlie  ditEnatri<:ii^  and  timt 
bmncti  of  tho  facioi  d«ito  dUtrihut«d  to  the  et  vl«>-b;iiidei)it. 

I>uc)i«iiiio  publidio*  in  bi«  work '  tho  following;  ctuc^ 
whicli  ho  attended  in  i>wii|)any  with  Clioincl,  in  th*  yeitr 
1852,  and  which  first  affordetl  litm  an  opportnitilj  of  making 
ont  M  coitipleto  6yiiop«i»  of  tlio  symptoms  of  thid  dtsMse  : 

Tlie  affection,  iiiiluood  Ity  Mmo  iinkuown  CHiiiiti,  Ix^n, 
almiit  seven  mnntlui  Wforo  Cliomel'a  examination  of  tlie  case, 
with  a  dilKculty  of  deglutition  and  of  epcech.  wlurh  for  the 
flr»t  twii  niontlM  wan  ecarcvly  n-pirdod.  Tliia  difficnity 
gradttally  inrnnwed;  dcfilutilioii  became  labored,  and  tlio 
aaliva  flowed  from  the  montti ;  tho  ennnciation  was  rendered 
confused,  and  finally  nnintvlliphW,  After  a  fruitless  trial 
ofTarioiia  remedies,  the  patient  wa«  intnxlucod  to  Chomiil, 
who  immediately  perceived  that  the  case  was  one  of  an 
ttflbctioii  of  tVuic  mii«cK«  which  are  employed  in  arlicnlation 
and  dcglntiliou,  and  cnlh^l  npon  Diichenne  tu  make  an 
ckictric  oxamination.  Tho  toiigne  was  preeaod  down,  and, 
n  it  won,  fixed  behind  the  low<:r  row  of  tvcth  ;  ita  apper 
rarflloo  WM  somewhat  furrowed;  it«  power  of  motion  was 
moch  restricted;  the  patient  couhl  neither  raise  the  i>oint, 
nor  apply  its  npi>cr  surface  10  tlio  palate;  it  could  only  bo 
tifcvcd  a  litllu  fnrwanl  and  laterally,  the  voliim  gH^ndtiliim 
and  the  iirula  cxhibitvtl  no  deformation,  and  eontnictod 
DBtnrally  when  mecbanieaJly  irritated.  The  voice  was 
nofiAl,  but  of  normal  itower,  though  tlie  patient  was  obliged, 
in  tipeakin^r,  to  make  cxtmiinlimiry  effbrta,  which  were  un- 
doubtetlly  im:(««itatcd  by  tlie  immobility  of  the  ton^nie. 
The  pationt  oould  noC  whiittio  or  blow  out  a  light,  cxt-ept 
when  bo  held  hia  noH ;  and  in  like  manner  the  articulation 
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of  tbo  Ul>tul£  "}"  iind  "p"^  was  lees  distiuct  wlivii  tlio  noao 
wiu  open  tlmu  whvti  it  wmt  vIomJ.  The  muutli  tviu  alwsjnt 
itill  of  viivoous  uliva,  wliich  tlie  patient  could  not  spit  oitt, 
httviufc  to  rcniovo  it  with  a  aapkiti.  When  lie  draiik,  Iiu 
wa«  obli^-d  to  jMiUM!  nt  cacli  ^n'allow ;  n  portion  of  tlio  fluid, 
tlni*  Inliorioiiidy  hwhIIowi^.  wim  re-jiirf;'"*'*"!  ''iroiifih  tli« 
iiooe.  lie  could  not  appropHiktc  9ulid  foiKl  except  when  it 
liad  been  cut  up  into  gmall  pieces  niid  was  previoaiily  inoiet- 
v\wi\,  and  h«  hud  tlion  to  miuiticate  it  u  long  tinio.  Tint 
tongue's  i>on»e  of  toucti,  »*  wvll  as  of  taelo,  was  uot  impiurod ; 
tliongli  the  n>6piratcH7  moveuienu  ir«re  regular,  labored 
breutbing  was  from  tinie  to  lime  exhibited ;  for  the  last  two 
months,  wi^knc«^  and  cnniciatioit  tuul  boon  addi:d,  idthoii^ 
tlio  MMimilative  and  executive  functions  of  tlic  mnsclas  of 
tlie  limbs  and  trunk  were  still  undisturbed.  The  olcvtro- 
muecular  contractilitj'  of  tliu  tou^io  and  th«  iuuscIm  of 
the  &0C,  M  well  a»  tboiw  of  tlic  »utt  paiatv,  bad  not  aaibrud 
ill  llie  least.  The  empIo_vnicut  for  two  weeks  of  the  pn>oan 
of  faradization  bad  given  volume  to  the  tougnv,  and  bad 
reuderod  its  snrfauo  amoother,  and  its  ino^'eniuntH  as  well  as 
thoi«  of  titc  li[M  eai^cr,  and  the  vinincialion  more  diMim-t. 
This  ireAlincnt,  however,  liad  had  no  influence  npon  thu  t|if- 
licutt>'  of  deg:lutition  and  tlio  exeeesire  secretion  of  S4ilira ; 
the  introduction  of  a  rhcophoro  into  Uio  pharynx  and  tbo 
(Seophafriis  had  no  efl'i>ct  u{k>ii  tbo«o  aymptoni^,'  and  accord- 
ingly tho  unfortunate  patient  went  home,  where,  after  a 
few  montlis,  be  died  bv  choking.  Broth  and  milk  worn, 
during  his  la«t  daii-»,  introduced  into  tlie  uwopbagdl, 
witliout,  liiiwover,  appeaaiiig  the  paug*  uf  hunger. 

■  Sohuli  WM  \h\»  M  ciMck  iIm  Mparteou*  MnvliMi  of  mUt*  (whioh,  u 
Chnda  Bcmsnl  bai  ihoirii,  U  <ke  rcMlt  «f  a  sMUon  of  ih*  flmkl  iwm),  hj  tfcs 
gtlniiballoa  of  ih«  lacUl  Mm,  sad  to  ciclM  a  p<d«et  Mt  of  dcgtatldott  ttj 
tbo  IrriUlioa  of  (he  titpocloMU*. 
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BLEcrRIClTY  IS  A  CTHATtVE  ACrAT. 

Ix  each  <»f  Ute  tbree  depwtinentA  into  wliirli  tlic  itrt  i^ 
liealing  i*  divided — medicine,  sorgeiy,  *nd  oljstetrlcs — eleo- 
tricjtjr  has  been  employed  witti  encirvss. 

In  tnedldiM  «e|>«>d«Ujr  it  luu  |>ruvcd  or  Hurvic«  in  tlio 
euro  of  M  nuatj  hsterof^nooti*  iniduiItOK,  itnil  liu,  MowrdJiif; 
to  ifae  toAlintoiiy  of  rariotu  natlions  so  tVeijtiuntlj  acoom* 
plished  results  of  u  wonderful,  not  to  say  incre<lil)Io  charao- 
ler,  that  ft  ruvit-w  of  tlio  %'iwt  amount  of  malvrial  diHpere«d 
through  ttie  vivionii  rnedicnl  joumaU — in  whicli  tlie  true  i* 
minglvd  with  the  false,  tnteiitiimal  with  unintentional  deoep- 
tloOfl,  and  M>  many  siiiwrfioial  and  nnitalirifactory  ob«crv»- 
tloiM  of  owot  prevail — would  be  a  work  of  the  lOTCTyvt  labor ; 
yet,  in  view  of  the  many  intewMing  reports  of  succeeefwl 
practiee,  pi)lilt«lic<l  by  Mtientifio  »fa«erTera,  eneli  a  ruTivw 
woidd  griMktly  enrich  the  healing  art.  Tli«  disvaws  in  whicli 
nleotrinty  hiu  tliown  itM>lf  moot  eftivaciouA  are  tlioao  that 
attack  the  iier\-e«,  and  tlMwe  that  dejtend  upon  anonulons 
eeorvtions  and  cxctvtions. 

In  the  ehinin:i(.-al  arl,  tlinugb  dectridt^  has  boon  but  a 
■hmrt  tiint!  in  tliii  ticUl  of  praelioo,  It  has  aehienx)  reaultd  not 
loe«  aatiitfactory,  anti  has  won  a  jtermaoent  and  important 
place,  not  only  in  eonseqnenco  of  the  appHcittiuii  of  electro- 
tlipntiic  proccasuH  in  ga)ran(M»ui>tii'  ojicrHtiunrt,  and  of  electro- 
diemical  proceaAca  in  the  ctiro  of  Tarica«  and  anooriMiis,  hnt 
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alfto  in  (>on£cciacnoe  of  the  influence  of  the  electric  current, 
as  scientifically  o«tiibli#hcd  nnd  practically  coiifiniiud,  in  tbe 
(li«)icniioti  uf  exudations  nnd  tiiuHiTH.  Mitny  other  ctiomics) 
oporntion*,  a»  the  Mlution  of  calculi  in  the  bladder,  and  the 
removal  of  poioonotts  metals  from  the  ^yBtent,  are  theoreti- 
cally p«>fieil)lo,  us  has  been  uspi-riuK-ntally  ]irovon,  but  in 
practical  iiicdicini;  Itave  been  utilized  in  hut  fw  ctu^  Bat, 
on  tlie  other  hand,  tlie  trnnnportation  of  inodicaments  bjr 
meanft  of  the  coiitiniioufl  current — an  ai«ume<I  op^rrntiun 
which  Klenico  and  Uua^^oteiu  have  made  go  much  of — bu 
not  been  verified  in  praclice ;  the  inrestJgiUloiu  of  Pclikan 
and  Savclicff  luive,  on  the  contrary,  ttliown  that  I'vcii  a  traniu 
portation  of  iodine  from  one  electrode  to  anotlier,  when  dno 
care  and  foresight  aro  exercteed  against  error,  does  not  talce 
place.' 

In  ob«tetric»,  finally,  the  clectrle  current  ha«  heon  a|v 
plied  by  the  English,  to  excite  the  activity  of  the  parturient 
efforts,  and  to  arreet  metrorrha^a,  and  more  rerantly  b/  tbo 
French  to  overcome  veniion  and  prolapsus  of  the  womb ; 
in  Oennuny,  little  profqreaa  has  U£  yet  been  made  in  the  dm 
of  electricity  in  thi»  branch  of  tlie  healing  art. 

I X  polDt,  hovevcr,  of  gnat  inlarMt  md  £«gno«llo  faoporUace,  U  IIm  Mb 
tit  Out  cbcirie  cuitmi  Id  dUocnrariog  (he  lockllij  of  a  mMklUe  bod;,  whMh  lua 
beta  tanOiiy  proJwt«it  Inlo  tha  •jWUn.  Whaa  OirilMld!  «*■  ironndH  bjr  a 
riSe-biU  in  th*  uiktc,  U  bcniM  ntMawrr  to  d«ciid«  wh«ib«r  (h«  ti«U  wm»  will 
■CBtcd  in  tbe  wuundMl  ipoL  For  ttui  parpOM^  \£Utan  fuli-ncd  t«o  BietaHo 
probca  U>  Ihf  (oiidncUag  titf  ot  •  liiigle  dement,  oniUd  ■lib  k  innttl|ilk« 
tor,  and.  wlthoot  pcnoltUng  thorn  lo  touch,  Intortrd  then  Into  the  v*«m)  lUt 
II107  nine  hi  oonuct  whb  Mniw  hud  aDbaUoco  Ifliig  In  tbek  path  1  ■  mwtwd 
d«*Uiia«  of  tbe  napwiio  Mtdla  proTcd  ibM  »  auulfiv  eoaMotioa  of  ibit 
probr*  wM  tlftck''!,  >od  KiMnUiigtjr  lh«  ball  wm  fond  and  itaoral,  and 
(he  wound  pcifoctlf  Lealcd. 


CHAPTEK    I. 


OSB  OF  BLfiCTRirrrV  IN  MBDICINB. 


I.     ELEOTRIOITT    IN    MEBV0U8    DIBBABBS. 


A.  lIyp«r<attKMiei—N«ttr{Ugia. 


I 


Iv  oonaeqaenoe  of  Uie  imcertunty  which  haa  tii  fcen«ril 
ftttended  tbat  ti«atmciit  of  neuralgia  wliii^U  aims  Ht  n  ro- 
rDOTsl  of  tbo  cause — for,  ut  Koml>vrfr  rOTiinrtu.  iii  btit  fov 
CAWS,  uid  onlj  vliote  llie  dimiueo  tt  of  lini-f  Htnndiiig,  tiM 
thin  IreAtnicitt  hceii  orwwiiwJ  witli  bhcc<'>» — practitioners 
fonnd  th«iiLii«lveA  «oin]>eIle<l  to  resort  to  otiier  meatii).  But 
Dcitlier  til©  eectton  of  th«  Buffering  norvu,  nor  t!ie  iiitem&l 
eni[)lnymc»t  of  narcotic*,  nor  thv  apiilioition  of  ipccifie 
agents,  as  Inrpentine,  arBcnie,  (juiiune,  etc.,  liaa  led  to 
Btttisfuctory  r«(tu1tti,  Tliu  iuo«t  nnntoroiM  onrw  wore  still 
uccoiii))liitliei(l  li,v  tliv  ii|)[i1i<;ation  to  tb«  external  ftkin  of  re- 
raUire  agentit,  either  in  tlie  form  of  mustard-plasters  atid 
irritiktiiig  waalice,  or  of  v«eicant»  anil  cauUTnnta.  Thv  um 
of  tlte  hMmiii;'-irott9  was  pftrlirtiliirlr  n'coniiiieiiilLNj  hy 
Jobert  do  I^mtmlle,  and  this  niorl«  of  Lreatnicnt,  wti«n 
iinitcil  with  tlte  anirathetic  action  of  etlicr  and  dilorofonn, 
found  a  wurm  eulogi^  iu  Vullcix.' 

In  moni  rvcent  titaon,  two  oth«r  remedial  agents  have 
Iwen  brouj^lit  Into  lue,  which  are  at  once  more  ^lay  of  appli- 
ration,  »nd  more  effectire  than  ihoeo  alreadjr  named.  These 
aru  L'lLviricity  and  hypodoniiio  itijeetiona.  lint,  whilu  the 
latter,  m  A.  Eulviihui);  Hay*,'  may  b«  luod  with  almost  ab> 
•ointe  certainty  aa  palliatives,  and  in  many  caoee  att  radical 
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ouree,  yet  electricity,  on  the  other  liuid,  dfonltt,  in  by  ftur 
tho  grcftttMt  nunilter  of  cases  of  peripheric  neuralgia,  »  sat!** 
factory  inpans  of  treahuont. 

Tlio  niuik-ti  uf  »{)pli<»tion  which  havo  been  employed 
arc  varioiw:  1.  Induction  electricity  in  tho  forro  of  the 
electric  >>m-ih.  2.  The  indnclion  current  conducteU  hy 
nicHns  of  moist  eloctrodcs  tliruu<;ti  the  uiToctod  uvrrus.  3. 
The  conotunt,  or,  acoordinj;  to  Rciimk,  stable  cumnt.  4. 
The  perpetual  galvanic  current,  aa  IXiffeUheim  namtM  it. 

In  regard  to  the  fint  method,  Duclieuno  appUea  the  ear- 
rent  to  the  skin  iu  the  nciglilwrhood  of  tho  painful  psrta,  firvt 
having  dried  the  surface  very  thoroughly,  and  ajipIiMl  an 
alworbent  powder.  lij  this  meann  the  current  U  ]ircvbnt«d 
penetrkting  to  tlie  deep-M<at«d  ])art«,  and  thus  poeeibty  In- 
crcufin^  the  ]mtn. 

In  very  uhronic  caaefi — e«pecially  in  »oiatic  nffoctions  of 
long  elan<ling — wliero  the  atrongeet  current,  applied  in  tlto 
proBcribcd  niaunor,  does  not  produce  an  adequate  degree  uf 
pain,  Diicltenno  placu«  an  electric  pencil  upon  tlto  onr,  or 
tJie  ala  of  the  notie.  I  have  wen  tho  inteni«e  irritation  of  the 
skin  by  nieana  of  tlio  electric  i>encil,  as  reconiuicnded  liy 
Ducheunc,  suceeeoful  in  oidy  those  eases  in  which,  in  addi- 
tion to  neuralgia,  a  moro  or  Icaii  cxtci»ivo  anicnthLvia  of  thu 
Hkin  cxi»tMo<l,  and  iu  whidi,  conaequenlly,  the  nerre  whicli 
was  deprived  of  the  power  of  conducting  the  impreesion  of 
tlio  MDso  WM  nevctiliolmi  painfully  affected— a  condition 
vrliioh  flnd»  it»  explanation  in  tlic  law  of  uxoontrie  matilfo*- 
tatiotis. 

Cask  45, — ttutiiardt,  .■»  poetinan,  fifty-four  y^n*  old, 
being  mncii  exponed  by  hit  oocnpiition  to  colds,  and  liaring 
suffered  for  a  numWr  of  yewa  with  chronic  catarrh,  tugutliur 
with  emphysema  of  the  inferior  IoIm  uf  the  led  lung,  m-k* 
attacked  about  tlie  middle  uf  the  cold  and  vet  January  of 
1&54,  without  any  direct  cause  that  could  be  indicated,  with 
a  severe  pain  in  tlie  »lionldvr-bladc,  which  extended  after- 
ward to  tho  upper  ann,  then  to  the  forearm,  and  finally  lo 
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tho  hniid,  beinp  npccUlly  Mivore  in  tho  third  metnairpttl 
K)tnce.  and  extending  thence  into  the  lUtlo  fln|-or,  tlie  riiif;- 
finger.  and  tho  ulniir  sido  of  tho  middlo  firif^r.  Tho  jMiin 
vciu  Itoriii};  and  tearing,  but  not  c<]ttully  iwvore  at  evcrr  hour 
of  the  day ;  it  wan  j^nerally  moat  violent  in  the  morning 
lioun<,  and  in  the  conree  nf  the  day  eiihsided  into  a  dull 
pninful  Bcni^tion,  and  at  nxffht  cciucd  alt^^gether.  Every 
attempt  to  f^nup  any  tiling  with  the  hand,  [tnniotlintely  ex- 
riK-d  tho  pain,  if  not  already  [M«f)ent,  and  increawd  it  witeu 
it  was  ])rc^-i)t,  »■>  that  the  patient  was  imtit  for  Herrice. 
Af^er  ho  had  for  a  hmj*  time  omployod  eiidorilics  and  exoit- 
in;;  wBshea,  and  had  ihni*  Mi^tdiicd  tlie  vioh'nco  of  the  pain 
in  the  shoulder,  nppor  ann,  and  forearm,  he  came,  Januaiy 
Slst,  to  mc.  Extvnially  lie  preMnt«d  no  ahnormul  a)ipear- 
Kun\  Ixit  a  pnwiire  ii|ton  tti(>  titird  metiM»rpat  itpMoe  w«« 
extraonllnarily  painfni.  The  skin  of  the  ulnar  Hide  of  tho 
hand,  the  little  Anger,  tlio  ring-fin;jer,  and  half  of  tho  middle 
finger,  waN  (■■unpMcIy  initenxildi;  (neuralgia  ot  ana^tlieeia 
ulnari-4).  ITpon  a  ^in^le  ap]di(:ation  of  the  electric  {wncii, 
movc<)  hero  and  thoro  over  llie  ntiiotlivtie  part«  of  the  ekla, 
with  force  nnfficient  to  excito  a  ]uiiriful  ^mation,  tlic  [>ntjent 
immediately  felt  a  niarki-d  alleviation  of  hit)  GUdi'Hnga,  the 
>ta}^iant  feeling  in  tho  fiiigen  wu  loMcned,  and,  when  por- 
tion* of  Uio  Hkin,  fomierly  inseni^ilde^  were  ton<'he<l,  a  weak 
Mtuation  was  felt.  t>n  tho  next  morning  tho  pains  were 
leas  severe  and  of  briefer  dnration.  At  tlie  end  of  the  MO- 
ond  ultitig — Febmnry  1k1 — Uie  nensibitit^'  of  the  idctn  on  the 
inner  and  dorsal  surfiicc^  of  tlie  motaraqtus  wit«  tionnal,and 
on  the  little  finger  improrod ;  but  it  Mtill  remained  ahont  the 
maitio  a*  Eieforo  oii  tlie  ring-liiiger  and  thn  ulmu-  nido  nf  the 
middle  finger.  On  the  following  day.  only  an  insignificant 
dcgrvo  of  pain  remained,  and  Ilothanlt  was  already  able  Ut 
lift  a  cluiir.  After  the  tliird  ttltttng.  the  wmihiliiy  of  the 
tdtin  wa-i  ]ierfeetly  normal,  tlie  «tagnaiit  feeling  was  gime. 
nor  dill  any  of  the  jiamfnl  gyinptom*  nseiir.  On  Febniary 
0th,  the  patient  waN  again  ready  for  wrvice. 
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On  tlic  oUier  htuid,  in  tnini«rouii  oases  of  ncural^a  »(■ 
reeling  tli<!  inoAt  (li»6imilar  iierveo — tbc  iKcliiiuUciiA,  tbn 
plextiA  Iffachialis,  Uie  plexue  cvrvicalU,  tlic  trij^vmiiiUA,  tlie 
Urn.  intorcoetalos,  otv. — I  linve,  willi  tli«  hapinoKt  rttiitlu, 
applied  the  electric  pencil  aa  a  moxa,  iu  ilio  following  nuin- 
ner: 

I  getierallv  select,  witlioul,  however,  attoribing  spoelol 
Importunce  ti>  Uie  j>oinU  of  application,  either  etirti  plover 
as  lie  af)  near  as  possible  to  the  nerve  on  its  vgrvM  from  tlio 
central  urgaii,  or,  with  etlll  greater  pnJurctieo,  such  lu  lia 
immediately  over  tho  nerve  where  it  cour^««  liencatli  tlio 
sktri,  and  which  are  freqncntly  difloorerablo  by  a  special 
painfulnea^  under  the  prosaure  of  tlio  finger  (|K>intit  doulou- 
reux). Thus,  in  the  caitu  of  tbc  i>ciatic  nervo,  I  neluvt  tlio 
spot  where  it  lcavo«  tho  inci^nra  iMhiadicn,  or  where  it  rutni 
behind  the  trochanter  major,  or,  if  the  pain  cstonde  stitl 
bi^ier,  at  it«  j)oint  of  ogreee  from  the  for.  iotervcrtobralta. 
In  neuralgia  of  the  trigomtriiiR,  I  ojierate  upon  tho  upiwr 
poaterior  part  of  tlie  neck.  Appl^'in^;  one  pencil  finiilj  to 
the  point  eeleotetl,  I  hold  the  other  (jnat  as  Joliert  does  with 
the  heatiiig-iroiLs)  at  a  distance  of  about  Iialf  a  Itnc  from  the 
skin  and  ptx.'tt>'  near  the  tint.  ThiH  )M>i>itinn  iii  retuinod 
for  a  period  \-a17ing  troat  a  tew  »econd.4  to  n  minute,  during 
which  tlie  i^parke  owape  to  the  ekin,  with  a  distinct  crackling 
aonnd ;  tho  tine  hain  of  tho  ekin  arc  riuM.-d,  tlie  akin  bo- 
oomea  red  ;  repeated  applications  on  the  same  spot — where 
the  ekin  is  et^pecially  irritable,  one  only — will  prudacecaatcr- 
ization,  and,  in  caMM  where  thu  blood  i»  in  a  bad  eooditioD, 
the  livid  mark  of  a  bruise.  The  jiain  excited  by  thiii  prociMa 
is  intensely  wvere ;  it  m&y,  however,  be  diminishcit  or  ab- 
breriatod  at  pleasure,  uwonling  to  thu  diinition  ainl  sorority 
oS  the  neuralgia,  itautnation,  thu  tiensitironeM  of  the  skin,  ole; 
If  it  is  requisite  to  operate  upon  only  a  small  iM>rtion  of  tlie 
akin,  as,  for  cxainplK,  in  tJie  case  of  an  tntvrcoMtid  neuralgia, 
inMoad  of  the  pencil,  a  small,  moist,  {>ointe<l  i>icco  of8{>ongo 
can  Iw  iweil  to  transmit  the  »parka.   Sometimes,  ailer  a  ungle 
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a]>j>Hentioii,  ibo  pitiu  <lEiui]>|>i<«re  and  do«  not  return ;  but 
pcncr*!!}'  il  nxnn  a^in  on  tho  riuxt  day  wiUi  nlntcd  iiiten- 
flity.  Sometimes,  Mxm  mti«T  tliu  N{)i>Ii»tti<)n,  a  iii-n-  iitUu<k 
ooioee  OR,  whioli  f^'eatly  e.Toeed»  in  ilunitiuii  and  wvcrlty 
tboee  wliich  liavo  ro^Urly  occtimtl,  l)ut  this  is  foUoweil  by 
a  iiiiirktHl  iilli'viiition  of  th«  neuralgic  paina.  Frtninoutly 
(Voiii  one  to  tbn.'V  iip[>lk-atiunii  of  tho  preacritxKl  kind  an* 
eiitHcietit  to  effect  n  cure,  but  geuerally  nix  to  eight  are 
liwdod.  and  only  in  dwp-routed  c-bronic  casefl  of  many  years' 
^tiuidii)^,  or  vrlicu  tho  patieiit  id  in  a  wenk,  docrcpit  ooudl- 
tion,  lit  AgreaternninlfCrnf »ittJnfir»(>K>inctiinc«  from  fortyto 
fifty)  neo«iaar^'  to  a  complete  cure.  Amonf^  caa«s  of  periph- 
eric nenralgia,  tbo^>  only  seem  to  re^t  tbia  mode  of  troat- 
inctit  wliich  have  their  oriji^in  iu  twmo  deeper  orfcauic  affeo- 
tton,or  in  a  mechanical  caune,  ue  n  ncrvoiia  tumor,  a  carious 
tooth,  or  in  neuritis  or  periotititiii. 

The  pby^iologieal  action  of  tho  electric  pencil,  in  eiuwA  of 
neuralgia,  i»  probably  tlio  eamo  a«  in  all  cpii'pafitica,  name- 
ly, reflex.  O.  Xeumonn'  baa  im)v«l  cxiwrimcn tally  that 
WL-Ak  electric  irritations  effect  a  decided  acorleratton  in  tbo 
flow  of  the  blood  conibincd  wiUt  an  uvi<lent  contraction  of 
the  TciiseK  and  a  more  eiierji^tic  action  of  tbe  be-iu^ ;  that, 
on  tlie  other  hand,  powerful  irritations  effect  au  eirldent  re- 
tardation of  the  bl<MMl,  combined  with  an  expansion  of  tbe 
vewolt^  and  a  dimininJied  tuition  of  tbe  heart ;  and  he 
eonsequontly  confiidon  the  change  in  tli«  capacity  of  the 
Teeaels,  and  tbe  actixHty  of  the  heiut,  eofficient  to  explain  tlie 
diniail  vttixU  of  epi^^tiok  Tbo  dectric  moxa,  IioweTCr, 
bait  nu  advniitage  over  tho  epiftpaMio  pro|>aration«  in  cotu- 
inun  n»e,  in  tbe  Siuddenne<^  of  ihe  intense  paiu  wbicb  it  ex- 
citcH,  and  tbe  facility  with  wbitOi  tbitt  \mu  may  be  renewed 
at  any  iimracnt,  m  r«quir«fl,  in  couMypicncu  of  which  the 
patient  cannot  acciwtom  hin»olf  tu  it,  am)  tliua  late  a  part 
of  its  effect. 

'  UkUTMcliuBem  itbor  iU«  ph^iAolafUctai  Wlrtsngn  dor  nHtntauMML 
Fnpr  VlnteUahneltrin.  IMI.    Paga  L-nfiL 
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Oasb  46. — S.,  u  ec1iool-«(iuiicillor,  »  litnUtliy  iniui,  about 
Mixtj-tlve  yonn  of  age,  had  suffered  for  tJie  last  two  yoan 
witli  a  left  sciatica,  vrbicli  for  fuurtwu  inniitlis  had  BtaU- 
Iramljr  tveietod  all  reinudioK,  but  ibniltj^  vk-ldcd  utitiur  th<' 
oinploymcnt  of  "  voiicatoiren  Tolants,"  whidi  were  nppHctl 
along  tlie  wmrw  of  tlie  nerve.  On  tlie  14tb  September, 
1864,  wlien  be  bwl  been,  for  a  ft-vr  precoJiu^  <l«j'e,  ButTuriii^ 
anew  witli  ecistica  of  ilic  eamo  Icf;,  I  it{>plie<l,  aC  tlio  re- 
qnwt  of  liiit  plrvKifinn,  tiic  (ie)i.  Rath.  Eokanl,  an  vluctric 
moxa,  and,  !iR%-iii^  repeated  this  treatment,  on  lliu  Ifltb  aiid 
lOtb  of  September,  diemisecd  tlio  patient,  conipk-taly  and 
pcniiatientir  cured, 

0.V8R  47. — ]J.,  a  morohant,  fortv-fonr  years  old,  formorl^ 
Iicalttiy,  but  reo^tljr  rendered  nervoti«ly  excitable  hy  hax- 
awiiig  emotions,  bad  eulFcretl  for  »ix  uiontb<t  vrltti  Bciutlca 
of  the  right  side,  wtticb  liad  t>c«n  contracted  in  the  bef^n- 
ning  of  October,  1SS7,  aa  the  result  of  a  railnw)  luwident 
that  had  K'fallL-n  liini  on  his  way  to  loiiwic.  The  pain, 
which  during  hlit  et»y  in  LeiiMic  wa«  endurable,  gradually 
inereadod  90  inucli  in  violence  t^tnt  on  bis  return  to  Borllu 
be  was  compelled  to  keep  hii«  t>ed  for  eome  time.  NeitljiT 
cujiping  nor  enibrocatiotis  weru  enlticieut  to  remove  the  painit, 
which  extended  along  tho  posterior  side  of  tku  tbigli,  and 
IVoin  the  knoo  down  the  inner  «iide  of  tlic  le>;  to  the  foot ; 
tliej"  were  inercMed  by  walking  ami  every  moveutfut  of  thw 
person,  and  vrae  only  (jniete*!  at  night,  when  tlio  body  waa 
in  perfect  repo«e;  within  the  la«t  fourteen  duY»  they  bad 
couio  on  witli  ronewctl  and  intolerablo  severity.  Ou  tliu 
Slat  of  Marcii,  1S53,  the  lir»t  application  of  tile  elcotrio  pen- 
cil was  iiiadp,  the  epot  selected  )>eing  one  which  wa*  jiainful 
to  tho  toudt,  Hitnnte<l  Iwhiiid  tho  trochanter  major;  tlio 
pains  diMjipeanvl  at  unco,  but  rccurre<l  the  next  day,  tiioogli 
with  diminished  aeverity.  After  the  second  sitting — 
MnrL-h  2:(il— -the  pains  decreaaed  daily,  and  the  patient  waa 
able  to  wulkvonMidcrable  di»tuiiccei  wittiout  stiffering,  and 
only  experieneod  a  llglit  drawing  aensatioo   in  the  spola 
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formorl;  {tainfal,  making  a  third  sitting  necessary  on  Maroh 

0Afli[4d. — Mr.  S,  TtAwntM^,  thirty-five  yimrn  of  nffe.Iiwd 
keen  suffering  for  Ivo  moiillis  with  a  pain  in  the  right 
dioultlor,  which  paned  over  to  the  uppvr  part  of  tlio  anu, 
and  fullowi-d  thv  courMi  of  ihc  tilnA  iil<)ii<:  thv  intiLT  tiiilp  af 
tlie  BTtn  down  to  tliv  tittle  fingt'T,  ouNksiitiitiif;  it  jiitrtio)  parai- 
yets  of  the  hand,  and  hindering  the  p«ti«nt  in  u-ritinf>.  By 
the  apjilicntiun  of  iinclounL'^)  wool  the  jwin  vfM  ilriri>n  oft', 
litit,  when  »l  Uut  this  wiw  removed,  it  roturnod  with  re- 
newed Ttolence,  and  fur  the  last  two  weelts  had  undergone 
no  n1lL-\HHtion  ihty  or  night.  The  deration  of  Ihu  arm  was 
csiK-ctallv  [Miiiifiil,  and  the  feeling  of  numhnuH>  hud  cxtcndod 
into  ihv  fingi'm.  An  examination  sJiowed  a  n«nralgia  of  the 
right  siijim  M-apnhu-b>,  for  tlie  removal  of  which,  lli«  imtienl, 
at  tliu  suggestion  of  tlie  unitary  councillor,  IlurzlK!r]g,  ap- 
plitxl  to  mo,  Miircli  24, 1867.  A  procure  upon  tlie  N.  tupm- 
B]iiiintuA,  iiiiniediatel,r  ahove  the  i^llum  scapula  at  the  {Htint 
where  the  nt-rvu  poMcs  from  tlto  fue^a  siipnu^jiiiiatii  iiiln  the 
tout*  infranpinnia,  excited  an  intenae  pun;  the  oxioi-iou  of 
the  pniri  ti>  the  little  Hnger  and  ring>fiuger,  and  tlie  stagnuit 
tceliug  wliidi  wils  ufiftociatcd  with  thlA  pain,  indieatcti  iJio 
participation  nf  tlie  N.  ulnaria.  Ttw  electric  |>encil  liaring 
boon  apjilicMl  in  tin:  miuincr  desoritied,  to  the  spot — lying 
ahove  the  Apina  soapnlw,  wliioti  was  so  eomutivo  to  prewnit! 
— tlie  pain  initnodiatcly  diBa{>|)C*n!<l  and  the  patient  slopt 
wolt  on  the  following  iiiglit.  TliOMCvnd  npplitriilion — Uanjli 
SAtli — n.'itK<^-v<)  tlm  feeling  of  lieavineea  and  stagnation  in 
the  feroarui  uml  lingers. 

Cjwk  49. — QnstHviu  Lohnhardt,  a  amitli,  twenty.throo 
vean  old,  apparently  not  ven*  strong,  wan  win:<l.  pn:>l)alily 
in  tioRM!<)tH!aioo  of  exlniurdinary  exertion  in  his  work,  willi  a 
|win  which  i»xt4»u<lod  from  tlie  ftirrow  tMtwwti  tiwi  eondyl. 
extern,  and  tht>  nliTranoii  of  tli«  right  nnn  to  the  interior 
ftido  of  tliu  L'ltxiw,  imd  rndialod,  piirtk-nhirlv  wlien  tlic  wm 
vnt  tomod  utilward,  to  tbo  forearm  and  to  tlio  Httlv  and 
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ring-fingers.  The  pains,  which,  during  the  day  nnd  whUs 
the  patient  was  at  r»t,  were  oompftnttivol;  unimportiuit, 
InvrenfloO  in  vtuk'iiw  nt  night  nnd  witli  every  moronM'nt  v( 
the  arm,  and  at  Iiwl  cui»]wllod  tlio  patient  to  niMpeniJ  lii» 
work.  Fourteen  cIats  later,  after  a  fruillcea  appliciition  of 
irritating  lutioii»,]ie  camo  to  me,  OetoberSO,  lSfl(I,fur  tronl- 
na'nt.  I  fuiind  a  prL-Miint  upon  the  spot  ubovu  indicutfl 
very  painHil  to  the  i>atiunt  (N.  uln«ri«  dextra) ;  there  wm 
no  aiuBiitheiiift  of  tlio  lower  part  of  the  inner  eide  of  (lie  Ton*- 
arm.  After  a  single  powerful  application  of  llie  I'lwtrie 
pencil  near  tlio  Beneitive  spot,tiio  pain  diBappcarcd,  leaving 
ordy  a  feeling  of  toneion  in  the  mtft  piirtu  of  tlie  elbow, 
wliieh,  without  further  application  of  electricity,  was  (tally 
removed  in  a  tew  days  by  rulibing  with  wami  oil. 

Cabk  Mi. — Mrs,  A.  F.,  thirty-firo  yoKi«  old,  a  woman  of 
Muail  stature,  gmeefnl  in  lorm,  and  of  a  lively  tenipermment, 
tbe  mother  of  Aereral  children,  had  \>eea  enffering  for  the 
last  eeven  years  with  a  considerable  degree  of  sna&min.  On 
January  9,  lSo6,  while  prcttont  at  an  evening  ootnpany, 
site  caught  «  cold,  whidi  lirougbl  on  a  severe  griping  p«Uii 
in  the  left  ear  and  shoulder.  Her  domestic  affain;  having 
at  tlio  same  time  called  forth  unmuaJ  exertiou^,  tbt»  and  a 
perturbed  emotional  condition  oxcitcft,  about  January  16th, 
a  feverish  state  united  with  jndpitalion  of  tlie  heart,  Inlxtrod 
breathing,  and  tearing  painii  in  various  parts  of  tbe  body. 
A  light  antiphlf^stic  treatment,  eoiitinnvd  for  rotirteen 
days,  rcmorcd  all  of  tliew  syin[>IoinK  except  tlio  paiM  tn  the 
Umbo,  which  IiareMwd  the  patient  more  aipecially  al  night; 
these  after  a  while  concentrated  in  tlie  left  shoulder,  extend- 
«d  thence  into  the  left  ear,  and  soon  attacked  the  thini 
branch  of  the  trigcniinnii.  On  the  S8th  of  Janoary  tho 
peins,  thuj  locatc«l,  attAcke<l  her  in  a  new  and  peonUar 
manner;  the  pain  in  the  fac^e  came  on  like  a  flwdt,  hwlod 
from  ti^'c  to  ten  minutes,  and  then  a«  (|uickly  pasned  off.  At 
lint  tlioMi  atiacka  recurred  after  intervals  of  oonnderahlo 
length,  afterward  tliey  visited  her  daily  about  ten  o'clock  In 
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tlio  cvcDui);,  but  always  laeted  but  a  few  miuutm ;  gmdiuillf 
tho.v  iiicrcHMtl  IP  frv<iucnvy,  iutvueily,  luid  dtiratiuti,  boingtt 
lut  repeat«il  five  or  six  time*  a  daj,  wlion  tlivy  incIinloJ 
ako  tlie  otlicr  bruiclieA  of  the  trigeniiniu,  and  nihl)etl  U>e 
pativut  of  net  ut  night  for  wltole  wvoka.  Quinine,  anscnie, 
n  toiiie  (lift,  the  ri'nioviil  iw  far  at  pOMiblo  of  all  caoMB  of 
exdtenu-iil,  a  miIvo  of  wratniin — all  wore  tried  with  none 
or  at  most  but  doubtful  effect,  and  the  patient  comexjuentlj, 
ii|iiin  tbfi  advic«  of  Drtt.  Pliilipp  aiiil  Friedl&Diier,  ft|iplivtl  to 
tiic.  May  3,  18&fi,  for  n  triul  of  I'ttx-tric  treatment.  Aflcr 
tlio  first  ftitling  a  marked  extuierbation  uf  ttie  pains  occnrred ; 
they  rsg«d  for  more  than  fmirtecn  houra  with  the  must 
foarftil  intensity;  they  then,  however,  nnderwuiit  a  iuNrke<l 
auWidcnce,  and  after  two  nppIicationK  nq>o«tcd  on  tlie  5Ui 
and  dth,  with  weaker  rurrenti,  the  n«iiralpo  eymptonui  com- 
pletely and  jKinnanently  disappeared. 

Oa»(1. — E.,  a  building-inspector,  a  weakly,  nervoni 
young  inan,  of  ])iiU<-yellow  ei»nplcsiun,  liw!  tmfTfrad  for 
Boveml  weeks  with  an  intense  paiu  wliidi,  ixi-iuiioned  by 
KOinu  unknown  cauBO,  frequvntlv  nltaeked  huii,  hut  alwaya 
after  mental  exertion  and  oniotioiial  diaturhaneie.  Iiit  pri»- 
ciiHil  seat  waain  the  region  ofthe  interior  angle  ofthe  left  eye, 
bnt  it  often  extended  tn>m  tliis  epot  to  tlie  forehead  and  tbo 
left  natfa]  cavity ;  it  wan  foufrht,  tliough  aiuaoeoaiftilly,  witli 
itarootica  and  metallic  prcparationi^  Wlienever  the  pain  cainu 
on,  tlie  lacbrynial  camncle  of  the  loft  eye,  as  well  aa  the 
eyelids,  jiarticulitrly  thuM  parta  near  the  interior  angle  of 
thu  eyu,  bi.-<rtiine  rvd,  and  an  oxoMuire  wcnrtion  of  Wnn  en- 
Biioil.  When  tJto  pain  r«aclicd  it«  twight,  which  it  r^ularij 
did  !ii  the  morning  hours,  thu  h)wcr  jaw  was  ooaTulsively 
tnnied  u]Hin  the  axEa  of  the  right  proc  condyloidene,  and  tlio 
tv«th  of  the  left  Hide  ground  togoUier.  The  catte  tlioA  pro- 
eentt^l  was  a  neuralgia  of  the  first  branch  of  the  trigeniinns, 
lueludiiig,  M-condarily,  that  bmnch  of  the  motor  jwrtion  of 
the  tr^eminus  supplying  tlio  M.  pterygoidvu*  minor — a 
diagaosit  with  which  llie  uatkot's  physician,  Dr.  Ilousselle, 


816 


vtmaiHA. 


fljCreed,  and  which  wiia  cloarly  iiKlicated  hy  the  pain  vl 
a  pressure  Dpon  (be  for.  eupreorbitale  and  the  spina  trocli- 
learifl  proilucvil.     AAur  tlio  flcHitric  i>L<iici1  timl  l)oi>n  npjilio 
— July  -11   h'mI  AiiffiiHt  3,  l^fiO — in   tb«  rcginii  of  tliL'  iW^ 
BuprAorbiule,  a  compMe  cestution  of  tlio  pdn  followf^  »ai 
dtirinr;  Kn  iilmuncu  on  my  j'urt  uf  fuur  wwko,  only  h  iVi 
linVf  iittii<.-):ri  of  tiie  I'ltin  ruciirrod,  liiMUfjlit  on  liy  (h»  iwvtfro? 
mental  labor  to  which  tlio  patient's  proroMloiial  pitntiStii 
•ometiuiei)  nubjectcd  him.     Siitoe  then  be  luu  been  in  good 
liealth. 

Cask  52. — Liuulvnant  vou  II,,  thirty-two  yeant  old,  hat) 
l)e«n  nttnokixl  four  ycare  provioiinly,  iw  the  rwult  of  u  tNiM, , 
with  n  wiveru  pain  in  the  right  tthoiilclor,  whicb  eonlinueJ' 
for  a  long  time,  and  greatly  exhausted  the  palient.  In  tbc 
coiireo  of  the  snbiiequont  years  it  hnd  \>wn  frf|iK-ntIy  rcpvat-; 
eil,  but  oltvn  litftod  only  k  »burt  time',  ootnL-timcrt  but  a  (ow 
dayA  or  bouM,  and  waa  variable  in  it«  inteiiflity,  n  dull  piun 
being  often  interrupted  by  a  sorere  ehooting  pain ;  it  kI- 
wayi",  however,  yielded  to  tlic  use  of  Ruasiaii  baths.  Two 
muntliH  ngo,  he  wait  again  visited  by  but  old  foe,  but  on  ibis 
occaHton  he  niwriljed  it*  atlacJcA  to  the  eipciinistance  of  lii* 
having,  when  biii  bead  waa  heated,  put  on  Im  helmet  aftvr 
it  had  tain  all  night  on  tlie  moiat  earth.  Tbv  *ni»touiary 
remedy,  Rtu«taii  baths,  had  this  time  no  eH'oct;  the  paitt 
incrcaAod  daily,  deprived  tlie  j>ati«nt  of  bia  nighCa  rettt,  lud 
rendered  him  incapable  of  mental  activity.  Daring  a  period 
of  eight  to  fourteen  diiys  it  was  nuldom  AlHM.-n1,  altltotigli, 
while  it  prooerrod  iln  general  character,  it  wa«  not  at  nit  timtw 
of  the  same  intennity.  On  the  30th  of  October,  185S,  on  tlic 
advice  of  ttii?  brigade  phj-sieiau.  Dr.  Pencil,  thw  jHitJunt  i-iimn 
to  inc.  Nc  looked  h»  if  nervoutcly  iifl'eetcd ;  Im  de»cribod 
hifl  {Mun  n^  frriping,  Dlntoting,  intolerable,  it  went  IVom  tlio 
right  jxisterior  n-gionof  llie  neck  above  thooi^  oivipit»le  and 
cxtondol  thence  bi^ind  the  ear,  on  the  right  »ide  of  th« 
head,  to  tlio  cn>wn,  Domotimc*  ahui  to  tbu  right  shoulder  and 
down  the  right  arm ;  the  riglit  procewiu  trauaTemis  of  Hut 
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atlas,  and  tlto  tuber  pAriotalv,  wore  rory  eeiuitire  tinder 
proMuro.  Tho  caw  ww  Mwordin^ly  «  nuiiralgia  ocoipitalu 
dextro.  After  tli«  fint  ftitliiiff  there  ww  im  iiiiino<liiite  OM- 
Mtioii  of  Uie  saffcririfc,  tmd  lit  night  a  quiet  uiidUtarbed 
sleep  wu  enjoyed.  A  rcvHrronco  of  thv  piuii  iu  a  hglit 
form,  f;vn4rr»IIy  towitrd  uvcning,  mvlu  %  rciK'titiuti  of  tlie 
trentincnt  aecetmry  on  the  8d  end  again  on  tlie  Sth  of 
Kuvuui1x>r.  There  then  aroee  a  fiiran<;Ie  on  tlie  s]>ot  which 
had  iMHin  irritated,  and  the  poina  wholly  oeawd,  nor  havo 
they  tinc-c  rvtiinioi]. 

Gaar  im.— Mtm.  R.,  liny-Mx  yeora  old,  tlioUjth  nabject  to 
varioiu  norrons  afflictions,  had,  however,  retnaine<t  tolerably 
healthy  till  eho  reached  her  climacteric  yrar;  einou  thb 
time,  hou'ever,  she  Iiad  been  inffering  wit]i  lueinorrhagtM, 
and  had  be«n  eo  mnolt  troubled  with  pilea  that  finally,  in 
tho  winter  of  l!i54,  she  vm  ohhged  to  have  an  operation 
)>erforuieicl  on  them.  Thi^  opi-ration,  which  was  othcrwleo 
sueoeeBful,  waa  followed  by  avjoli-nt  pain  that,  proecoding 
from  tbe  loins,  followed  the  right  ischiadicus  down  to  Uie 
foot.  Gradiinlly  tliu  pain  passed  off;  bnt  about  »  year 
latOT,  just  aAer  the  patient  luui  been  nubjected  t>p  an  unuNnal 
AopXte  of  emotion,  eciatiea  of  the  right  tiide  again  ovoorred, 
anil,  notwJt)i»taiidtng  the  employment  of  ^'arionK  atitagoniittio 
agenta,  iiiorea««tI  daily  in  Mivmty.  Tlio  patient  i>iuld  not 
endure  to  stand  or  walk  long  at  a  lime ;  stie  complained  of 
u  foeling  of  cold,  BtogDnlion,  and  deodness  in  tlie  leg, 
e^wdally  In  tim  lower  part.  Tho  irituitsity  of  the  pain 
robbed  her  of  »leep,  and  aceonlingly  when  I  vijuted  the  pa- 
tieiit — February  T,  16S9 — I  found  her  in  a  very  exhaiuted 
conditioti.  Forty  a)>pIicHtioni4  of  the  electric  pencil  wure 
in  thla  oaae  needed  for  a  i-omplute  removal  of  lite  affection, 
but  llio  amount  of  urie  acid  in  the  urine  of  the  patii^t,  aa 
well  iw  varioUH  swuUin^  in  the  labia  nf  the  pndttiida — whieh 
broltu  out  tivo  motillw  ntirr  tho  completion  of  the  cure,  on 
bor  return  front  Marienbad— indicated  ver^  olcarly  a  condl. 
tion  of  dyeonwio. 
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Tlio  folloving  COM  lit  line  of  more  InUnxtet,  hAraiiAc  in  it 
the  oiiililovmrint  of  the  mode  of  treatment  wliirli  has  bcea 
dcAcriWd  wa.=<  R(1e<]U»te  to  the  jiermaneut  r«mornl  of  a  neu- 
ralgia of  the  Ivft  modiAniu,  tbv  Nn.  tlionicic.  unt.  un«]  t)it>  N. 
rhoruc  i>o«t.,  evidently  unnfwct  t>y  »  tutwrculous  iirocvas  uf 
tlic  corvioftl  vertebne. 

Cask  M. — Friedricli  Mne*,  a  cunii>ueitor,  tliirty-fivp  ycnt* 
old,  who,  dp  to  llie  year  1850,  lind  nlH-uy«  boen  luwlthr, 
full  i^ick  in  Auf^ut  nf  that  year  with  tlio  cholL-ra,  «*hic1i 
left,  a»  a  result,  a  dinrrhn>a  that  lusled  till  May,  I85S.     I»  tbo 
following  jear  tntien-tilugis  putmontim  lind  Iwe^  jrrailimlly 
developed,  and,  »incc  CbrietmaH  of  1863,  Mvcre  pttlnH,  wbidi 
could  not  b©  triu-ed  to  any  excitiii);  caiuw,  broke  out  on  the 
left  side  of  the  neck  adjoining  the  spine,  extcndinf^  from  thi« 
place  forwHrd  to  tlie  re);i<»ii  of  the  left  nipplv,  nnil  piwtiniorly 
to  the  shoulder,  compelling  the  patient,  January  18&4,  to 
give  np  work.    Cuppings,  cmlmwatinnii,  and  rwJ,  liiu]  mod- 
erated tlie  pain,  fo  that  Hues  was  able  in  two  woeks  to  re- 
enmo  work,  but,  toon  after,  the  jwiu   bad  rc«ttrred   with 
renewed  violence,  extending  from  tlie  jiliicc  di-M.-ribed  to  tbu 
left  upper  arm,  then  to  the  forearm,  and  finally  to  the  hand 
of  the  same  eide,  including  the  index  nnd  middle  Sngvn. 
The  patient  had  at  the  #amc  time  exjterii-nced  in  tliwo  parta 
a  feeling  of  «t4ignutinn  and  pamlyiiiA,  n*  well  as  a  comitant 
iwinfnl  itching  which  waa  exeited  to  an  extreme  by  the  btc 
of  the  fingers.     Tlie  pain  increase*)  at  night  oa  well  an  when- 
ever, by  a  roeurahent    portion,  tlio  {mrts  attacked    were 
Hiibjecled   to   pressure.      The  remedicn   whieh    bad    bccm 
applied  had  produced  no  effect ;  and  MnCa,  nn  tlw  18th  of 
Hay,  1S54,  upon  the  adviee  of  hiit  physieian,  applied  to  dm 
for  elwtric  treatment.     Prcwnro  upon  the  fonr  lower  proec 
traiLiveni  of  the  (cervical  vertebne  on  tlie  left  fido,  na  well  u 
proMUro  on  tlie  nicdianns  at  the  inner  Me  of  the  upjMT  ami, 
excited  intense  pain.    Tlie  skin  of  the  left  index  and  middle 
fingen,  enjHS-iitlly  at  tlie  |>ointi>,  wait  atucnthetir. 

In  thiti  case  the  oleetric  penril  wa«  applied  In  the  manoer 
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diKoribed  upon  the  aeositive  procc.  traiMveni ;  Itut  nI»o,  id 
onlar  to  th«  reduction  of  tbu  uii»>tlici6!ii,  the  aflected  parte 
of  the  ikln  wen  ttroked  willi  tho  ]>onci]  fur  nhoal  tive 
minntce.  After  onl^  the  first  fitting,  tlie  jiatient  rx]teri«noc<l 
on  ttwentUI  iinprowiucnt.  After  the  eixtli  Bitting — •lane 
5th— th«  Anmthoda  at  the  poinU  of  the  iing<-nt  wm  rumovtMl, 
pit»Bun>  upon  the  prow,  trannvonu  ww  not  to  keenly  f«U ; 
tito  patient  oonid  t^nep  different  ohjoota  vitboiit  pain,  and 
bU  nif^uly  rest  wu  oiidiBtorbed.  After  Uie  twelfth  fitting 
— .Itino  li^tli — the  i»at>ent  vran  duiaiawxi  citred.  I  Mkw  hitn 
agaia  two  yeare  later,  a  fihort  time  before  bis  deatli,  whidi 
wiw  mused,  towani  the  end  of  1^6,  hypuliiioDaryooniituiip- 
tion. 

An  ab^cewi  was  romied  on  the  left  side  adjoining  the 
upper  dorsal  vcrtcbm-,  CJtiised  probahly  hjr  a  cartoufi  prooew 
of  tbo  lower  tlonud  vurtdirw-  Since  tbo  electric  troatnieat, 
the  ueuralgic  imini  bad  not  returned. 


The  electric  ]>cnci!,  applied  tntlio  niannerdeserilwd,  often 
produew  still  aiii>l]irir  favorable  rflVt^t.  In  (KiBM(|uence  of  th« 
inteUM  cutaneaiiM  irrilatioii  wliicli  it  eanscs,  it  cxoitae,  by  a 
rofiei  action,  venutu  bleodinfcs  wittiin  the  cavity  of  tbo 
pelrb  (the  preaeurc.  thiw  induced,  probably  occasioning  tbe 
plienomeiu  oxhibite<l  by  the  Kiatiu  norre),  or  eltw,  in  cssea 
when)  tilers  cxistii  an  iinpetigiaoaa  leadenoy,  it  exeitw,  by 
direct  netinti,  exantlienialic  derelopments,  Mich  aa  boils, 
iinjHiligiiiiiid  eezenia,  ulc.,witb  the  appowwiioo of  wbicli  tbo 
nourulglc  Minptoms  |MtM  off.  I  adoptetl  tliia  uiode  of  treat- 
ment in  the  cue  of  an  oSit-er  who,  four  yvnn  before  lie 
cntno  under  my  oaiv,  had  KiilferMl  ii  tilijfbl  )in-niorriiuge,  and 
who  now  waa  affected  witli  n  double  Mriaticn,  which,  after 
tbe  hictnorrboidnl  bleo-ling  which  followed  the  Itiird  vleotrio 
silting,  immediately  and  pennanently  dii>«p|>enn!<l. 

Cask  5S. — The  poet-revisor,   R,  fifty-Mren  years  old. 
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from  liLi  youth  bad  been  aabjeoted  to  rheumatic  attaclu, 
TCliicb  always  heW  on  for  a  l«ng  timi',  froquctntly  for  Teara ; 
thtM  ff)t  miiny  yuan  ho  soffered  with  au  extidatit^n  hi  the 
tendon  aehillcD,  and  aim  for  along  time  wiUi  a  rhoiiiiiutio 
inflnnimation  of  th«  eye»,  whirh  almost  utterly  <Ieetroye(1  Utv 
eijitht  of  the  left  eye ;  finally,  witJi  a  swclUug  of  lUo  wrist.    In 
April,  1857,  hu  WHS  attii«k<;d  with  sciatica  of  thu  left  e.iOv, 
vhicb,  n»twitJ)«tanding  tho  employment  of  cnpptnga,  par- 
gativcfi,  and  narcoticA,  increawd  in  severity,  rendering  ft 
bitlin)*  or  recumbent  posture  cxcwsivcly  [>ainfiil.     Slanilixi|^ 
and  walking  worv  impossible;  in  tho  niglit,  (»pccially,  tiie 
patient  Butfered  fearfully.     Having,  at  the  rtMjiiest   of  Dr. 
Koerte,  visited  llie  patient — ilay  3, 1857 — I  found  him  with 
his  legs  drawn  up  in  a  cnuiipod  niannor  upon  the  abdomen, 
M  every  other  position  inereoscd  hi^  torlurv^  to  an  oxtrauo 
degree.     l^reMurc  upi.in  the  iAcliiadicui*  i>ehind  the  trotduui- 
ter  was  very  painful.  On  the  finit  appUtntion  of  tlie  eloctrio 
]>ciivil,  Ihe   pain«   imniedtatoly  subtiidtid,  and   the   jratient 
pawed  a  ipiiet  night.    Th«  third  sitting — May  7tb — com- 
pleted the  cnre.    Tliero  then  broke  out  a  severe  itelting 
eruption,  of   an    cc^ieiimtons    chamctrr,   whi<-h    eepevially 
ufTocted  the  lull  leg,  and  coiitiiiu(.-d  fur  lUDnth*^  with  f^refttor 
or  lees  intensity.    The  patient  is  still  much  Buhjoot  to  cuta- 
neous eruptions.    Since  the  treatment,  the  pains  liavo  uot 
returned. 


Sometimes  tho  deeired  reealt  is  attained  by  the  mthlcar 
tnatment  prcvton«ly  mentioned,  and  which  oonaisU  In 
tnuxmittiiig  through  tho  affected  nene,  by  uioaiis  of  nioiet 
eloctnxk*,  an  induced  cttrrent  of  in<^MkTat<i  stn-ngth,  hut- 
iog  from  five  to  ten  minutes.  The  inodo  of  application  d«- 
pends  upon  the  capacity  of  the  current  to  reduce  directly 
the  irritability  of  the  nerve*.  In  coneequenoe  of  the  alight 
pain  which  this  operation  cwuM,  it  h  troll,  Id  tho  case  of 
very  irritable  patients,  to  giro  it  tlie  first  trial,  thongh  In 
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oerUlnty  of  ncult  it  fttutdi  ftor  bsfaind  tbo  m«tliod  already 
dcAcribeil, 

CAfiK  6A. — Carl  Maase,t]urty-fouryearsof  age,  AJonmoj' 
man  baker,  sliort  and  tliick-ACt  iri  funii,  previoiislv  lienltbj, 
bad  tor  liic  litst  fuw  yi-]in>  Imihii  rnM]ncnlly  «ul>jix't  to  rketi- 
inati»in.  Mild,  nbont  three  moutlu  before  the  Ireatmetit  of  Itb 
vase,  liad  liveii  8Qt1d«iity  eetzed  with  an  attack  of  1uiiilia|^>, 
to  U'hic'h  wafi«uon  afterward  added  h  coiilluuoiis  pain  in  tite 
potMorior  and  lateral  portioiu  of  tlie  right  tliigh,  extending 
to  the  knee.  The  pains  were  particularly  iiilcnAe  in  Htonny 
weather,  very  wvorn  at  night ;  and  whenever,  after  sitting  a 
long  time,  llie  patient  atood  up,  tliey  beciuno  tm  intense, 
that  he  wait  often  ohlifcod  to  support  himself  with  botli 
hands  before  he  was  able  to  take  a  step.  CuppingB,  veai- 
cnnt8,  and  RuMian  bnthe,  were  employed  with  none  or  at 
hxwt  but  tnuwitory  effect.  The  patient  had  eoiiiiwjwently 
found  himself  compelle*!  to  ^ve  up  hiH  einploymenl,  which 
wa&  one  requiring  a  standing  pOMturv.  On  the  19th  of  April, 
tStft,  he  applitnl  to  me  for  trttntraent.  He  complained  of  n 
(xmstant,  |>enetrating  pain,  near  the  taberoeity  of  the  ischi- 
nin  adjoining  the  ]>oint  of  c^reMi  of  the  K.  iKhiadicns, 
wliich  from  evening  to  midnight  waA  ettpeeinlly  severe, 
Ijut  did  not  trouble  him  during  the  nioniing  hours;  it  was 
greatly  inU'nflifie<l  by  prftwure.  The  akin  over  tlte  suffering 
porta  wa»,  whco  pinched,  very  i)en»ilivc;  but,  on  the  other 
hand,  the  preunre  of  the  femur  en  the  eotyIoi<l  «ivity  pro- 
duced no  jMiin ;  the  appetite  niis  good,  ovacnationA  regular, 
pulH.>  tiominl.  One  of  the  conduetorm  having  becai  applied 
in  ojiiibi nation  with  the  appar»tu»  of  Stohrer,  to  the  (mint 
nf  ogrem  of  thesdalic  nerve,  tlte  other  ttolmid  the  eapitnhim 
iibnliP,  a  current  of  about  ten  minutw'  duration  wii»  tram^- 
tnitted.  Tlio  pattont  wajt  at  once  able  to  walk  with  more 
case ;  he  ctlll  went  uj^^taire  Inboriou&ly,  but,  by  trending 
carefully,  he  roiild  go  <lown  u-ithout  pain,  Tlic  juiina 
continued  (ill  pant  midnight,  iindn'«um-<]  iigiiin  late  in  tho 
following  evening,  though   with  much   lew  intensity  than 
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before,  and  toward  nndni^lit  poMed  off.  Afivt  tiui  tliird 
n{>pUcittion  of  in<lucl!i)ii-«leutricity,  made  in  h  situlliu'  uun- 
ner,  imd  for  the  uunc  Ivngtb  of  time,  the  sciatica  (li»np[>oarM], 
and  ihv  |»kticiit  raturitiy]  from  Spandau  to  Berlin — a  dubueo 
of  about  two  niilw — on  foot,  m>  k8  to  uMtiro  liiiiieolf  of  Ute 
Id'rTcct  aticoesfi  of  the  cure. 

Becqiiorel '  reports  the  following  cure  of  a  obm  of  non- 
ralgia  fiupruorbitulis : 

,  A  Borvant-inaid,  ninotven  fcare  of  ago,  yvm  ecised  abont 
the  did  of  Augost,  lSd6,  with  a  iiunmlgia  tLiipraorliiuilw 
duplex,  which  came  on  daily  about  eleven  o'dix-lc,  luid  kvrpt 
increasing  iti  inteneitj  til)  two  at  night ;  up  to  four  of  ttw 
afternoon  it  whb  eiifficiuntl v  cndurahle  to  ponmt  the  |iat{ent 
to  dischar^  tier  rej^ulnr  diitii«,  but  from  five  to  Iwu  nt 
night,  it  waa  eo  intense  that  the  forehead  and  eyelidii  Huffiirpd 
ecvcro  oonvnUivo  twitcliiiigs,  and  the  patient  ecreantcd  with 
the  pain.  At  two  o'clock  the  )>ain  Ix^an  to  tsiilMide,  and  at 
fire  ceased  altogellier,  permitting  tho  patient  to  ijeop  UIl 
eleven,  when  tlie  attack  renewed  its  former  conree.  Qni- 
niuf,  opium,  and  morpliini.',  wuru  omplovcd  ondeniiatlcaUj 
and  otherwtMO  till  the  end  of  October,  without  aMuaging  the 
rioloace  of  the  attnrkH  or  le»^iiiiig  their  duration.  Beoqiir- 
rel  at  this  time  brought  electric  treatment  to  the  patlMifa 
help,  and  for  throe  Buceeseive  dajrs — always  at  one  oVIool^— ' 
applied  an  intermittent  induction  current  of  moderate 
strength,  and  of  ten  to  lifteen  minuter'  duration,  to  the  tem- 
poral and  supnwn'bita]  region.  On  each  occasion  tho  attnok 
coaaod,  and  the  patient  remained  free  JVom  pain  till  nx 
o*cJ«c1c.  Beoquerel  tlten  applied  tlio  treatment  twii-u  a  dajr 
— at  one  and  at  aix — and  in  ten  days  a  complete  and  {wr- 
manont  cure  wa«  cfli-ctMl. 

Tliv  following  caw  lit  especially  interesting,  in  which, 
probably  in  consequence  of  a  jHTio^titiA  of  the  metacarjial 
hone  of  the  left  thumb,  a  neuralgia  of  the  loft  rarliid  norv« 

'  TMU  dM  ■pf>1luti«u  lie  I'tlccUMU  I  U  Thttspwllqw.  Pvl«,  IIS?. 
rtc<3fO. 
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ensned,  which,  progrfiseing  grulmtllir,  soon  affected  not  gnly 
Uio  arin  nnd  It^  of  tlio  umv  ukU,  but  alao  proceeded  lu  tho 
riglit  Arm,  «nd  which  vriu  miUrcly  cured  aAcr  eixtouii  nppltcn- 
tioitii  of  a  mild  iiidoced  current  aercm  the  priniarUj'-aflbctiid 
bono. 

Case  fiT.^Mirw  Hiiric  S,,  a  ucrvonB  girl  Hfivuatwai  yimn 
of  i^tc,  while  jiimptiifj  out  of  »  cab  on  N'oTembor  33,  1863, 
injure<],  cither  tliroiii^li  tlie  forcible  opening  of  tlie  door,  or  in 
con60(|uunce  of  her  falling  upon  hur  Ivft  nrni,  tho  ItntI  nf  the 
tJinmb  of  her  lirfl  liond,  whicJi  toon  bccomo  tciidi-r  aitd  piiiii- 
ful.  Neither  aruicn  lotions,  nor  oompmwion  by  means  of  a 
bauOi^;e  for  foorteeD  da^  alleviated  the  pain,  till  finallj  the 
applicntion  of  IwcIhs  and  warn  ponlticve  relieved  the  ]ia- 
lient  MitHciently  to  onalile  her  towanl  New  Vt^ar'n  to  walk 
witlioat  carrying  tlio  arni  in  a  aling.  After  a  fvw  days, 
however,  perhaps  in  eoneeq^uenoe  of  a  enld,  tlie  pain  reap- 
peared atronger  than  bofore.  Now,  not  only  the  thninb 
bof^  to  swell,  but  also  tho  whole  hand ;  wami  poattioo« 
an<l  tlie  repeated  applicntion  of  leecheti  faile<)  to  give  anj 
relief,  tLu  hand  grew  thickiT  and  stiflcr;  the  pain  now 
attackod  the  inrlejc  and  middle  finger,  and  thence  extendod 
along  tho  ami,  iihniilder,  and  back,  into  the  left  leg;  and 
then  tho  right  ann  alao  became  paiafnl,  while  tho  right  haitd 
likewiH)  was  affected  at  certain  timm  with  violent  painit. 

lT|>on  tho  ndrioo  of  Dr.  KloatAch,  the  patient  oonaolted 
me  for  tlio  6ntl  time  on  January  S3,  ISO.*).  Ae  a  pressure 
apon  the  rnetAcaqwl  bono  of  the  thumb  wad  felt  vory  mnch 
by  the  patient,  an  induced  and  »H;;htly  painful  current  was 
directed  thmngli  it  by  meann  of  wut  oimduetorii.  Alter  the 
third  application  the  motion  of  the  It^ft  hand  bcmuno  eafiior, 
till!  Bwvllitig  and  the  pain  diminished,  uepecially  the  pain 
felt  in  tlu)  right  ann,  and  that  in  the  ifft  U'g  c«a*ed  ontirdy. 
Tho  nnict  thirteen  applications,  In  which  the  aame  method 
waa  employed,  KufHcad  to  render  the  ann  fK'o  fVom  pain  by 
^      the  end  of  tho  month  of  Kobruarv,  and  alM)  to  lit  tho  hand 
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Tlie  thiixl  inethoO,  ibe  treatinoDt  of  neuralfpa  by  moBiu 
of  tbo  tioutinuotiB  curreut,  U  cmplojod  iu  such  k  tuuioBr 
Uiitt  lb«  poeilivc  polo  ii  applied  m  neariy  w  [WMiblfr  tu  tlia 
iH'iitni  (u|xjii  tlie  nerrond  ramifioiilion  or  tliv  non'oUK  rout  hi 
nouralgia  of  tbe  trigeminus,  at  the  cvmcal  Tertebn  iicnr  tb« 
mastoid  {>rooe«B),  wliile  Uio  nc^tivo  polu  i»  platted  uikiii  ttw 
Berera)  pwiiiful  poiiiu  iii  tliu  voitnc  of  tlie  rct^jHt'tivo  tiervvit, 
or,  in  CAM  nuch  oaiuiut  bu  found,  in  the  vicinily  of  titu  ]K.Tiph- 
tjral  temiinaUoiu)  of  the  nervw,  and  llie  cqitgiiI  in  ulluwod 
to  act  in  tiiis  manner  luuully  fur  tbc  period  of  from  two  to 
fivu  minutCt^.  Cuni-uniing  tbo  strungth  »f  thu  cnrreDt,  from 
6  to  10  uluiuenu  arc  inotttly  Mitlioiunt  wbvro  tlio  trifremiuiu  U 
afll-otfid,  u-hile  h  ncunilgta  of  tlie  braoliial  ncrVM  or  of  tUu 
great  aacro-^ciatiu  nerve  requires  from  ^  to  -10  eleincnu,  in 
ordur  to  obtJtin  a  deflection  of  th«  gdntnometcMiwdte  of  S" 
lip  to  iO",  whidi  in  mostly  i^uflicii'nt.  The  fwbnp  of  Ivnsion 
in  tltc  uiUMclcA  wliich  olWn  socoinjiiuiiut  n  ni>iind;;ia,  sod 
ee^pecially  «:istica,  is  UAually  soon  relieved  tItroiij;h  »  tew 
iutemiptions  by  means  of  the  metallio  cnrrent-cbanifcr. 
Ufiually  tlie  p«un  i«  already,  after  tbo  firet  uppticatiou, 
aUeriitod,  if  tho  employment  of  the  current  I*  to  be  luooen^ 
iVil  at  all.  Yet  but  a  few  casea  are  benelited  in  tbroo  to  fivn 
applications ;  usually,  tlie  truatmcnt  must  be  coutinuM  for 
five  or  six  weekl^  in  order  to  remove  all  morbid  sytiiptutik*, 
and  it  muMt  be  borne  in  miml  tbat,  m  noon  m  tJio  Kymptoiun 
are  coniiiderably  diminished,  tlie  last  re^daeo,  the  rvnioral 
of  which  rei|uirc«  the  longest  time,  disappear  grudnolly  by 
tbenuolroA  under  Uio  employment  of  the  propor  treatment 
Acoordini;  to  tny  opinion,  the  electric  moxa  curr^  the  affoa- 
tion  ([uicker  than  the  continuous  current ;  tlie  lallvr,  how- 
ever, is  much  Uxe  painful,  and  on  that  account  to  Iw  pre- 
fenod  in  the  troatmcnt  of  irritable  patienU;  tbo  latter  Is 
alaoMpedally  indicated  in  tliooe  not  rare  cawa  in  which  a 
swt'llinK  of  llio  neurilemma  ^neuritis),  or  a  periostiths  b 
tlw  <:»tu«  of  the  dUeaso.  I  prefer  lo  employ,  tn  liie  laat 
mentioned  cases,  the  polar  mttAod,  by  applyiii);  the  poM- 
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tive  cotirlactor  to  ttio  inflain«d,  tlw  niigativo  \*o\tt,  tiow- 
evcr.  to  nnj  rcnicrte  and  l«as  tender  spot,  in  onitrr  to  nvoid 
every  irritation  <.f  the  nerve  through  the  ne^pitive  eleo- 
tnxic.  Tlic  Hiiiie  iiiotliod,  niiniel;.  the  upiilivntion  of  the 
po«!tive  pole  to  tlic  irrit»to<)  place,  with  the  ^imnltuieons 
Hppliontiin  of  the  ni^^tive  electrode  to  n  more  rrmoto  point, 
is  to  bo  employed  in  Biiuh  nswut  of  tic  doiitoiireiix,  etc., 
whvrc  lU-inuk  found  thu  iitftrtirii;-()uint  of  the  pain  in  one  of 
the  corvicnl  guii^Iin  i>f  lh(>  Hympiithrtii-  ncrvr,  luid  u-liicJi  lie 
cured  throttgh  tiiii^  nicthiKi.  Wo  »iliAll  oommunic-ate  hia  ol»- 
sen'sliiHts  which  ara  pul>litihi-d  in  tlie  Jlorlin  Klin.  Wochen- 
eclirift  of  1804,  pft|^  3Sn.  TIto  nnmncr  of  M.-iiiiii  of  tlio 
ooniinnouit  current  in  netirnl^^in  I*  explained  partially 
through  the  irritation  of  tlie  fkin,  piirtial),r  througli  the 
dimininhed  excit^hililT  lu  eonsM|uoni.'e  of  the  lon^-lnotinp 
inflncnce ;  in  tiiote  cans,  finiillj,  in  which  the  netiml^K 
k  cauiod  by  hypenpniia  and  Hwolllng  of  tlie  neurilemma 
orhv  an  irritatit-n  of  the  BynipathetiK  iranglia,  through  the 
rontoval  of  the  exi>^ting  luiatomtcnl  <.-hai)|^>«. ' 

OjUS  58. — ^{n.  ti.,  aged  fiftj-fonr  years,  midwife,  nfU'r 
having  uebtod  for  several  days  in  t>ucccAaioii  in  some  diflipolt 
confineinenta,  experlenood  a  violent  pain  bv^nning  between 
tlte  filUi  and  sorenth  donuil  vortebne,  and  extending  then<io 
to  the  right  and  anterior  ii«rts  in  the  course  of  the  oorre- 
spoiiding  ril>4.  The  pain,  whif-h  prevented  ii  complete 
bui^atioti,  rendered  tlie  erect  iMwition  of  the  )M>dy  difficult, 
and  onlyceaaol  in  the  night  whon  the  patient  kfpt  j)erfeetly 
(|Utet.  It  had  already  laiited  for  tlirce  weck>s  during  wliich 
period  neither  cii{i6  applied  to  the  back,  nor  embrocations  of 
chlonifirm,  gavi^  any  relief  when  tihc  <ie-*iri*d  my  niil  for  the 
removal  of  nn  intemMtal  ncnratgia.  After  tho  ttmt  applii-a- 
tion.  lasting  in  nil  fW>in  6ve  to  mx  minntea.  in  which  I  ap- 
pliwl  the  umall  wndnntor  connectwl  with  iho  ccippor  (miIo, 
(iicKWMivriy  to  tlio  ceutrut  plaow  uf  exit  of  the  flM,  xixth, 
and  fieventh  intercoBtol  twrvoa,  an<l  kept  in  the  same  man- 

■  lUmak'*  Cita>}11e  Elhna. 
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iicr  Uio  zinc  pole  nt  the  eurrM[>on<]inf;  iiiteroMlal  oi»em 
ftoitr  tlio  #ti-niniii,  a  (lei;i<leil  miligntioti  of  the  pain  immotli- 
atelj'  eiiiiticil,  and  the  treatment  tcruitiiatnl  euciMtiMfally  tJUsr 
the  thiixi  iipplicatiun,  on  the  7th  of  Fobruwjr. 

Case  69.  —  Our  ruTCrntl  cullviigue,  l^rivj-Cotuidltor 
Witin,  ag«(i  forty-one  years,  wa»  taken  Hick  at  the  end  of  Hop* 
teiuher,  ISi}5,  in  conn^ncnce  of  a  Bcvere  cold,  with  tho  nsnal 
(cyiiiptuiiu  of  ikii  OL-cipitiil  nimrslgia.  Thu  ])ai»H  oocupiuJ 
the  entire  owipnt.  Nml  thence  radiated  toward  the  teiniHinJ 
region.  The  altMck^  liappencd  at  irregular  jKiriixU,  licpu- 
ning  frequently  in  the  evening,  lasting  daring  a  part  uf  Um 
night,  and  preventing  the  patient  from  Hlooping.  As  reAox 
syniptouiit,  i^piuiniD  »])pcnrcd  in  tho  mnMlott  of  the  fovo,  nock, 
and  arm.  Tlie  puinid  of  Valleix,  tender  upon  pressunt, 
wore  proved  ci!]>ocia1ly  plainly  in  this  cum.'.  AAer  tlio  tuaal 
rouietlic^,  i^nch  ao  the  iutiidc  of  poliu'.'S  quinine,  flying  VMi 
catorieH  and  warm  Imtlis,  were  adniiniatcrcd  in  vain  doHitfj; 
the  niOQtjis  of  OctoI)cr  and  November,  tlie  contiuuouH  cur- 
rent was  eiuployod  at  tlio  beginning  of  DcoeuiWr.  l*ift«en 
appliL-ationit  Hufhccd  entirely  to  ntmovo  tho  diiHMuw,  wb!di 
had  wcakcntnl  very  imu-h  the  utrcngtli  of  the  patient,  in 
eonMHincnce  of  ltd  intciuiity,  long  durahility,  and  tlte  wnul 
uf  deep  produoud  by  it  for  weeks.  In  this  cwm,  tho  pohtr 
inethoJ  was  ut»Hl,  to  that  the  po«!tivc  pule  was  placMl  upon 
tlie  pikiiilul  piiintii,  and  the  iie^tive  pole  upon  the  lateral 
cervical  region.  Tho  firet  application  was  folh>wed  by  a 
quiel  niid  ri-frcithing  slwp,  while  th«  spwms  wcro  eoiuider- 
ahly  diniiniflliMl, 

Roraak  reports,  in  his  Gah'ana-Therapeutics  (p«ge  443), 
llic  following  cJiM* : 

renlinuiid  li.,  a  fanner,  after  having  oontractcid  a  cold, 
was,  in  the  l)eginning  of  tlie  year  1855,  attacked  with  sciatica 
whidi  defied  all  known  runiedii^,  and  finally,  in  the  month 
of  August,  iHM,  c<>Mi|H'Ued  the  pbyttieianc  to  recommend  to 
Iiitii  a  trip  to  Toplitx.  As  tho  jmin  1)ecaiiie  tinbeanlile  oa 
thu  way  to  Berlin,  the  paticut  appliod  to  Dr.  Remak  fur 
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ulvifc-.  Tlio  ]ian>XTHiM  wora  ktrongmt  iiioniiiif^  and  even- 
ing. Mml  ■kl.M)  wliile  tlm  piitiL'iit  whm  Hitlin{i;,  ho  tluit  lio  wm 
oi>li^-i|  to  uki'  kU  (linitor  purtiNlty  wliilo  stiutdiiig.  He 
Umpcd  n-liile  wnlking.Mho  etvpiietl  oii  tiU  tow  on  account 
of  B  MX)0»[lMry  coDtmvtion  uf  thu  flexor  imuclo*  uf  tliu  thi);Ii, 
Frcaeuro  n|K>n  tlte  iniitk  of  the  sHcro-eciatio  tiervu  <;u»>«<I 
violent  ]iiiin.  Kroni  ttiu  2&tli  to  tba  29tli  uf  Auf:»Bt,  ami 
lliiTcfurv  for  fivu  (Kiiinociitivo  duvo,  clcM:lric  cumMiln,  guiivra- 
tw)  in  n  tmttvr^'  oontniiiiiiK  from  iH  to  30  DatiicllV  otiiiHrntA, 
wvsv  ))iLV«4l  along  the  uoursi!  <i(  tlio  tien'eti  down  to  tljo 
L-xtvnul  «U];lo  for  4  to  5  inittutOB  viicli  time,  wliicb  roliorvd  tlie 
fMiliiint  iM)  much  tliat  l)u  f^vo  u{>  tlio  jotimcy  and  rutumcd  to 
bis  boniu. 

Cask  W, — ^Miss  C.  B.,  from  Rostock,  aged  tweiily  y^n^ 
CHntnuitvfl  >  Hcintica  of  tliO  ripbt  nide,  in  L-on««>[tii.'nce  of 
overHixortioit  in  climbing  inomitaiti*  duriiii;  tliu  uiloiiirnia, 
■vtiiU'h  did  not  yield,  in  spite  of  tlio  employment  of  ovory 
imikfnn<>'>le  reuivdy.  Every  nttc-iupt  to  walk  caused  |)atnein 
tbc  tiip.  wlitch,  after  continued  vralkin^,  extended  tu  tlio 
kuoe,  nnd  tlienoe  mwr  after  to  tbe  exlt^rmd  iiukle.  After 
eUnding  for  a  Ion;;  ttmc,  a  futdinp;  of  wvi>cbt  and  nuuilHiMS  eo- 
HUitl  in  llic  ri^lit  li>^,  wbii;li,  wbilu  lyinKoalwrbftck,  woMflfV- 
qnently  followed  by  e|Kiutaii«>tlB  jmud.  The  catamenia  were 
r«^lar.  At  tlic  cxaminittinii  made  on  the  IStb  of  April, 
1866,  no  lender  |>oinU  could  Im  found  nlonf;  tbo  oourso  of 
tiiQ  nervo,  only  n  procure  upon  the  purt«  next  to  tlie  second 
and  tliird  sitcnil  vurtebras  watt  [winfnt,  and  produced,  when 
long  otintinucd,  b  i>liplit  jioln,  oorrcwiHindin^  to  tlte  coumu 
of  the  nen-e  down  to  tlw  knee.  To  tbi^  spot  the  copiKT- 
ixile  Wfu  fixed,  while  tbo  xinc-ixdo  was  nttacJiod  tu  buuh) 
place  in  the  vicinity  of  (he  npinv.  Tbe  patient  improved 
iwreeptibly  after  u  few  ajtplieation*,  yet,  not  tmtll  after 
forty-uine  npjilicutioni  did  rocovBry  take  plow,  wbich,  how- 
ever, WM  to  eumpUio,  that,  a*  I  wan  nfterwonl  informed,  bIm 
ouuld  jeradaally  tnoko  the  jnvatwt  jtvumeyn  without  otiy 
diffieultr. 
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The  following  is  an  inatructivo  cum  of  ncunJfi^a  of  the 
cervico-liracliial  plexus,  iii  conM.-«iui'iiei'  of  neuritis,  cO[iied 
firomM.  Ito«viitliarH  £lci;tro-Thcm{jeiiti(s : 

Th.  Scliroiber,  an  old  Bcrv«iit>  tw-ooty-seven  ywa*  old, 
perceived  in  November,  1862,  after  liavhig  wwlicd  in  «)ld 
water,  s  sliarp  paili  in  tlie  riplit  hand,  which,  however,  did 
not  prevent  lier  iKurforniinp  her  aocnfltomed  kitcbcn-worit 
uiitil  tliecnd  of  January,  18ti3,  at  wliiclitiuiu  the  paio,  beouui- 
ing  more  frecjueut  and  violent,  and  tiprctading  from  the  nocic 
over  tlio  arm,  tofi^tJicr  with  Bpuine  of  tlie  flexor  mnsolM  fif 
tJ»c  tin^vn*,  rcndnrwl  Iwr  riplit  hand  entirely  unlit  tor  cvcrr 
kind  of  work.  PrOMure  upon  tlie  BpinoDS  pro«esBO«  pro- 
dnoetl  pain  of  the  cervical  vortebrui  from  tlie  »[xtli  apw»nl, 
while  »  ewelling  of  the  right  half  of  tlto  neck  ouutd  tie 
plainly  pwroeivcd,  Prt^ure  in  the  ftapraciavicahir  rtigiim 
upon  the  brachial  plexna  of  the  eauie  aide  aUo  caused  violent 
p«iu.  BtHidee  one  peiinful  point  iu  the  lower  tliird  of  tlii- 
deltoid  uiugclc,  tlicro  wait  ahso  a  large  number  of  jtoittU 
douloHreta!  along  the  median,  radial,  and  uhiar  nerve,  from 
tlie  sluralder  down  to  tlie  l>all  of  the  thumb.  The  puleot 
designated  eevoral  of  thc«o  points  uk  the  E««t  of  scvero  ynitt. 
After  each  ]>aroX^-sin,  a  violent  reflex  ip«ani  of  the  fiexon 
of  the  carpiu  and  lingeK  act  in,  and  tlie  ftjiofitnodioally  vloMx) 
hand  conld  not  be  opened  even  with  the  ase  of  fon^  After 
six  to  eight  hours,  gradually  first  the  outer  and  then  tLo 
inner  tinger«  n<laxe<l.  Id  this  caae  there  wiu,  tuidoubted* 
ly,  an  inllanmintury  swelling  of  the  «oft  parta  of  tho  rigtit 
half  of  tilts  neck,  eatifted  by  the  long-continued  irritatiiui  iif 
cold,  which  also  probably  atlaeked  the  nenrileinma  of  the 
brucliial  ploxuH.  As  large  dosee  of  quinine,  veratrine  oint- 
ment, and  nioqthinv  injvction^,  had  not  prevented  a  return 
of  the  paiuftil  parox^>mH  and  #iuuunii,  wi  warm  bath*  had 
i|aivtei]  the  cnuniie  hut  for  a  few  hours,  and  as  bradization 
of  the  antaf^oniiitio  muscles  repeated  eight  times  had  catued 
a  tnuulent  and  painful  stretching  of  the  fingers,  witbont, 
however,  itrodiieing  any  lostitig  result,  Rosentlial  pruoowlod 
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to  employ  the  contiiniowi  carront,  br  leading  etaMe  ]tlexi»- 
n«r%ie-curpentB  of  eight  and  afterward  of  twenty  of  DuiielPs 
oluinviit*  throii^Ii  tliu  idlectcd  extremity.  On  the  iimrnin^ 
after  tlio  thinl  tiOMiun,  tbo  patient  wai^  for  tlie  first  time  in 
two  months^  ahle  to  n»o  lior  rif;ht  hand  in  combing  her  linlr. 
Of  the  painful  )>»tntJS  oott  eitnated  ou  the  mdittl  iicrro  be- 
twivn  tJio  Mipiniitor  longui  Mid  tlio  bncliialiit  niitictu,  two, 
phurcd  in  the  median  and  ulnar  nerval  obout  an  invb  above 
the  vrriflt-joint,  reoisted  longest  tlie  influence  nf  galnuiizfr- 
tioii.  After  liiurtccn  appUcutions,  the  noaralffia  was  re- 
moved frum  all  points.  Tlie  tpatna  of  tL«  flexor  iiinMlM 
did  not  nppf ar  during  ttto  golvuiiu  treatment,  so  tliat,  at  the 
beginning  of  April,  t^lie  wa.i  enabloil  to  reenter  iijwn  tlie  (!!•■ 
ehuf;e  of  her  nsQal  dutiea. 

After  iJio  had  enjoyod  pcrfoet  health  till  the  middle  of 
NoTeiiil>(.T,  tlie  wunu  ii>yniptom»  roappeanMi.  in  coiinoquenev 
of  tlio  Bome  catuo ;  oamely,  her  waahiag  again  for  «evenil 
hours  with  cold  water.  The  examination  made  at  tlie  end 
of  November  showed  the  symptoms  tu  bo  exactly  the  Aome 
u  in  the  fimt  attaek,  except  that  tlio  spwnu  were  more 
M!i-cro,  and  tti<iuilly  extAtod  for  more  than  twenty-four  bonra. 
The  nieth<xli<-al  use  of  the  tepid  anil  §ti'nni  b«th,  »6  well  as 
the  omploymeut  of  the  eontinuunn  current,  produocd  no 
change  for  the  letter  during  the  6nt  fourteen  days.  Tb«n 
the  inflammatory  symptoms  diKii[t]irarud,  the  p«roxy«ins 
aaeomed  a  milder  form,  and  the  j>atJent  felt  nwiur  after  ocm^ 
appUiAtJon,  nltli«ni;h  twenty  applications  wen  neoMMry  to 
Runove  all  the  painful  [HiintM. 

CuiK  61. — Hn.  A.,  twenty-eiffht  yean  of  nj^,  a  healthy, 
strung  blonde,  ba<l  alrviuly  in  Hareh,  1864),  while  nursing 
lirr  third  child,  ex[>i-rienc«<l  froqnently  a  fooling  of  weight 
and  numhuoa*  in  t)i«  thumb  and  tin>t  three  fingon  of  the  left 
iuind.  Uaving,  in  thomoDtli  of  Jane  of  ihn  came  year,  lost 
two  children  with  tbo  oholora,  the  morbid  sensation  inereawd 
iu  viulenife,  ant^wos  anon  fullowod  by  a  dttturtiance  of  tlio 
motor  power,  m  tluit  the  hand  when  Mtntfloxod  coald  not 
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Ik:  0|M>>tcd  without  (^rcat  yma.  E«peciaUy  in  tltu  raominfc, 
Uie  ItHiid  WI10  cliMod  s)>iLiiiiio(1ic-uI]y,  no  n>lnxittiuii  vrmuiti^ 
until  some  time  in  tlic  oounie  of  the  (]Ny.  T)ie  {>ut.ift)t  id 
tlic  nieaD  linio  having  again  been  delivered,  iui<l  itl^  nuraioi; 
tlie  ehilil  lii-nwlf,  the  evil  incrvatHKl  every  dny  in  ■•)>i1o  of  lUl 
remedies  (narcotic  cmbrocntioDis  h«Uiti,  eti;.),  until  tlio  ISth 
of  An^st,  1867,  when  tite  patient  was  adxHsed  by  Dr. 
WoliT  to  BOck  my  aid.  Tho  hand  ww  hulf  ebut ;  «vcry  at- 
tciniit  to  open  it  cauhkI  ihe  luoHt  violent  i)uiii.  Bou<)w  tlio 
««)isntion  of  nuinbncwi,  tlie  jiatient  experienced  a  feeling  u 
if  utilded,  ^Bpecially  in  the  middle  fingers,  while  unststbosja 
predoiainntcd  inuro  iti  tho  thninb  and  indox-fiiigif.  Thi*  iinn 
WUA  thivkur  nlwve  the  wri^t-joint,  and  thu  inodiiui  iicrw  |icr- 
ceptibly  swollen  to  the  extent  of  tliree-quartera  of  an  inch, 
wbioh  proved  beyond  dtmlrt  a  neuritis  of  the  tnediun  nerve. 
Theeondm'torconuectt^'d  with  thv)>ofiitive]>olabein;;  upplted 
to  thiii  apot,  and  the  other  eonnocted  wilh  tlie  nefriitivo  pole 
pluc«d  uiKin  the  ansethetic  fingers,  a  stable  current  of  twenty 
olementA  wiu  pueed  for  about  five  minntes.  Having;  been 
obliged,  o»  iieconnt  of  a  journey,  to  interrupt  tbe  treatment 
after  ten  npplicationti  (Angnat  S3d),  the  pain  had  bouii  di- 
uiini^ied  very  much  when  trying  to  atruighlen  the  hand. 
which  now  at  times  opened  spontaneously.  The  ewi-Ilinjc; 
of  the  ann  and  tho  [>ain  pro<luccd  by  preMure  u[)oti  tbo 
incdiitn  nerve  were  lerui ;  the  thumb  was  entirety  and  Um 
ring-finger  tolerably  free  from  pain. 

I  Haw  tlic  patient  aj^aiu  on  the  10th  of  Xovetnbw.  Sfao 
had  continued  to  impruve ;  the  tendernetw  of  the  median 
nerve,  especially  acroM  tbe  wmt-jotnt,  and  the  swelling  ex- 
isting there  before,  had  entirely  disappeared  upon  tbe  nae 
of  the  iud.  of  pot.  ointnieut.  Ak,  however,  the  isptuun  of 
tbe  hand,  although  luss  severe,  Httll  oontinued,  and  tlui  ab- 
normal sensations  in  tho  index  and  middle  finger  oUo 
existed,  I  tried  to  find  a  second  point  douloureux;  which 
I  Kwa  di«corerod  in  tbe  shape  of  a  tender  evt'oUinff  of 
about  linlf  an  inch,  at  the  junction  of  tlie  upper  atul  mid- 
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die  third  of  the  buioeraa.  For  tliis  Bwclliiig  the  eainu  troat- 
meot  was  i-niplov«d,  vMi  «{i])an>iitly  BO  good  rwnlt«,  titat 
tlio  palioiit,  lifter  fourtooii  Apiiliaitiun.t,  <x>iwi(lonMl  liwiwlf 
fatly  cared  on  Deccmtwr  fitli,  aud  elie  diaooiitinaed  the  treat* 
mvnt  sgninfit  mr  wUli,  »»  the  swelling  ww  not  yvt  fiiitirn- 
ty  rotnoved.  She  put  lioriMilf  iLguiti  under  my  carv.  lliu 
abnoriiiml  eensatioiifi  liul  not  ivtunuHl,  but  tlio  hand,  itnd 
especially  the  tndvx-finger,  waa  epafiniodically  clawed  STory 
morning  until  10  a.  m.  A  fow  more  upplicatioiiii  Mufflocd 
to  rclivro  h«r  entirely. 

The  foUowioc  case  of  tic  douloureux  cared  by  rneaiiH  of 
th«  oOQtionouti  rurrcnt  is  n-portcd  by  Romaic : 

A  voman  a^L-d  tliirty-«ix  yeans  '>''  boaithy  exterior,  who 
wait  married  ten  years  since,  but  witbont  children,  ubaoiTred 
lor  tlie  last  twelre  years  tliat  the  rigbl  half  of  ber  fa^e  waa 
rcry  Bonsible  while  washing  it,  und  that  fipiLSuui  folluvrud 
U|>on  bur  face  bciiip  toucltod.  Shu  tbiu  continued  for  six 
yoan,  when  slio  felt,  while  walking;  on  the  atroet  otw 
day  in  the  Eoninier  of  Itlod,  an  if  she  bad  been  strnok 
witli  a  club  on  the  right  side  of  her  bead.  Upon  looking 
round,  *iu)  waa  aiitoni^lie<l  to  find  nobody  near  Iht.  Sinoo 
this  occurrence,  a  vt-ry  violent  pain  sot  in,  wbidi  usuidly 
originated  at  tite  Ihintal  bono,  shooliDg  back  into  the  into- 
rtor  of  tlio  heiul,  affn^ting  the  lower  and  upper  margin  of 
tho  orbital  eariiy,  the  right  Imlf  of  the  toognv,  thu  luHxil- 
lary  bonca  and  tcoth,  affucting  all  tho  i>art«  ftuppltod  by 
tlie  trigeminal  Dorve  at  once,  or  attacking  tbon  conwcii- 
tively,  for  t!ie  lait  »ix  yenta,  so  that  she  wa«  but  for  a  few  in> 
tervuhi  free  from  pain  eu  ae  to  be  able  to  sleop.  On  the  last 
time  tho  pain  bad  iiienmafd  to  nucli  a  degree,  that  «hfl  had 
hardly  any  rwt  even  fur  a  few  intnule».  The  Klighteat  toa<di 
on  tlio  right  check,  for  iitiitamw,  with  a  handkerchief,  or  a 
movement  uf  tbn  month  while  eating  or  speaking,  producM) 
a  violent  paruxyimi  of  |>ain.  Alter  n  fuw  appHeatioUM,  Ito- 
niak  dLH-overcd  tlial  the  spa^a  and  |>ain  ceawd  for  many 
Hcoitdft  BB  soon  aa  ho  prMicd  tlio  tinger  upon  the  wcond 
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Iranj'vcrra  iirocoM  of  tho  corrwpomling  riglit  Hide,  bat  tbo 
pain  ruii)>i>curod  iis  Boon  m  tlio  fingor  roloxod  or  did  not 
press  upon  one  exactly -ticltned  apot,  oj^nM  wliicli  Renulc 
directed  the  treatment  mtli  (s)n»iderab]e  suniebs  fmiii  tJi« 
5tli  of  Mareli  until  April,  wlion  bo  was  taken  eick  liiiuiKslf. 

In  tlic  month  of  Junv.  tho  ]mliviit  aifuiii  it]i{M.-arc()  at  hk 
oflit^e,  complaining  of  nnltearalilu  pain,  and  again  the  atuaa 
treatment  was  foUuvod  hjr  a  daily  increasing  iniprovemont, 
Ilsmak  alHii,  in  July,  discovered  thnt  from  the  name  upot 
were  procluoo'l  diplfyic  wrUraefion^  in  all  the  mtiAcles  of 
the  right  ann  and  hand,  and  that,  congcquontly,  tbo  mo- 
dnlUi  HpinaliH  currivmliA  of  thii  ri^ht  side  (luslcd  in  a  Htntv 
of  incmiHKl  (.-xcitability :  one  nit^ru  rewion  for  perM-vtiriiig  iu 
the,same  kind  of  treatment.  After  thb  had  been  done  en- 
ergettcidly  for  sereral  vrccks,  the  paroxysjuii  of  pain  and 
Rpum — ocwiitig  cntin-Iy  after  cadi  application ^^ccreawd 
day  by  day  in  Htrength  and  duration  until  tlioy  nearly  dia* 
ap{>L-»rcd  in  the  Wginning  of  August.  Reinsk  saw  the 
patk-nt  again  in  August,  186S,  and  iu  May,  1$64.  Sb« 
was,  and  remained  cured. 


4.     TbB    OONiTTANT    OALV-AWtC    OI7RRF.NT    OP     A     OltAID    (fiV 

itutonoe,  of  a  ridveminclier'e  or  Mario  Davy's,  cle.)  is  em- 
ployed by  Iliffvlsheim'  not  only  at  stated  timcK,  bat  alao 
daily  and  nightly  for  wet'lcii  and  montlM  (unloH  particular 
TeoKHM  cause  n  tenipomry  inlerniptioii),  in  aiiek  »  manner, 
tliat  the  chain,  moistened  with  vinegar,  is  applied  oeciinl- 
ing  to  the  aoat  of  tho  pain,  to  tho  fonihcad,  cho»t,  hip,  etc 

W«  copy  tJie  following  observationit  from  the  "  Annaka 
do  r£loctricit4^,"  pageri  !iT»and  281 : 

Mrs,  v.,  ago!  fifty  years,  hi iffcrcd,  lwi'lvoyca«  ngo,frota 
Rwiutica  of  tho  right  mdc,  lofiting  forsix  montlia.     Fourtoon 

<JbBalM  d*  lli(«ri«lU  mMImIc,  18ao--«l.    Ailg.  n'imw,  Uol  Zdtinc. 
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drnja  ago,  nn  attiidc  oiwitod  wbicli,  ttegiooiug  at  tiu  )ii)>, 
gnulonlly  extendetl  to  the  hoel,  mid  iiiereMsd  to  nincb  in 
viuleiipo,  tliBt  dlie  was  prevented  from  walking  or  Muidiiij^ 
while  liintiiij;  in  bc«l  bcvatnu  rcrv  painfid.  niffuleheim 
liejraii  tli«  trenliuent  on  tlie  27th  of  July,  1867,  bv  myirtwiinftB 
chain,  eonsUting  of  40  e1emt>nts,  with  equal  {Mirtii  tif  vitn'jfar 
and  watur,  and  tliuo  i>l]u:iug  it  spimllj'  around  Uie  ihl^i. 
On  tlin  next  morDin^f,  tlio  patient  declarml  eli«  bad  slept 
1>etter,  th«  pain  in  the  thigh  had  diininiidi(Hl.  in  coii»n]tK*»co 
of  wliidi  fthe  conld  turn  easier  in  Iwd.  On  Augtiiit  Ut,  pain 
existed  only  in  the  region  of  tho  mlf ;  tho  patient  slept  well 
and  HHt  up  in  btxl.  On  Anj^t  2<1  she  wm  ahlo  li>  walk. 
On  the  5th,  after  a  Htomi,  bIw  felt  pain  near  tlio  inallMjluN, 
whidi,  however,  disappeared  the  following  day.  On  tlte 
ISih  the  patient  wbjs  discharged  ciirc<l. 

L.,  twenty-two  years  of  age,  a  Ia<)y'M  maid,  delicate  and 
nervonft,  wa»  receit'od  into  the  Charit4on  the  18thof  Anjpist, 
while  atttfcriiig  from  typhus.  Four  week§  afterward,  hav- 
ing lianlly  bveonie  convidvMcent,  aho  wan  taken  witli  a  very 
violent  neuralgia  of  the  trigeuiinns,  whit-h  extended  over 
the  boad  and  face.  The  head  was  so  u-udvr  that  alio  ooidd 
neitlier raiM  it,  nursliut  tlie  eyci*.  Chowiiif; and  ^jwaking  wero 
mjually  implied.  After  four  days,  tlte  neuralgia  was  omn- 
pltc-ate<l  with  drawing  pain  in  the  cars  and  tcelli.  On  the 
SKth  of  8L*ptL'ndK.>r  she  came  nndcr  the  treatment  of  Dr.  Hit 
felelioim,  who  found  the  following  symptoma :  the  hig^Het  de- 
gree of  inftoiniiolcnce,  no  appetite,  fever  at  fi  p.  m.  Preeeare 
Qpon  the  points  of  exit  of  all  the  neni'ee  sapplying  the  head 
end  Ikoe  was  equally  jMunful.  A  ehwn  of  M  elmneiita,  dipiwd 
Into  an  espial  mixture  of  vinegar  and  water,  wafi  led  from  tho 
right  tcmjtoral  region,  tuiTOM  the  chi-ck  to  the  dun,  a  moist- 
ened compress  ha%Hng  been  placed  hcnenth  it.  The  patient 
slept  for  an  hour  during  the  niglit.  On  the  next  day,  liitlo 
clianjre  luul  tidcen  place,  Iml  in  the  momiri;^  of  tlie  STth  tlie 
piUn  became  tolerable :  tlie  jMiin,  however,  jum|>od  from  one 
place  to  another,  now  from  tlte  right  to  the  IcfV  ude,  now 
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from  tlifl  tomponil  to  iho  IWvntAl  region.  For  tlioeo  eymiw 
toniii,  n.  npplityl  tlie  cbain  to  the  ocroriil  painfiil  roginaii  for 
twelve  Itonrs  in  Biicco»r«>ton.  f  )ii  tlie  notli  tlto  pfttirnt  hiwl 
Olio  inoro  violont  sitiu'k  in  the  teertli.  On  the  2d  of  Octo- 
bor  ft  gencnl  imprarenicnt  took  ])lBoe.  Tbo  violent  pttrox- 
yftms  and  the  perforating  pain  at  the  bottfuii  of  tho  orliiul 
eavitiee  had  ceated.  On  tliu  3i)  of  October  she  oonHlilcrfd 
Iteridf  ciirod,  the  chiiin  wtm  removed,  and  the  patient  wmm 
dtemiMed  aflcr  the  aiiministrution  of  tonics  for  ii  fuvr  d«y», 
for  tliQ  pnrpa^  uf  strengthening  her  funeral  hoalth. 

The  long  dnration  of  the  Ire»tin«nt  unnally  required  by 
thin  method,  m  well  lU  the  nietaxtikitii  of  the  pain  from  one 
n«rve  to  another,  indicates,  villi  rogard  to  the  diAcassed 
methods,  tlie  ate  of  tlic  conttant  g<Uvanic  current  oniif  m 
auek  COM*  vhtre  neuraiyic  paina  afect  im-tww  indi-vul4tal» 
nmuItanMHtly  in  tnani/  nerve*,  or  teAere  tAe  pain  fr*- 
ywnUi/ changes  iU  place. 

B.  AwMthegia. 

Tx  AN.en'iie'U  op  r>:itirnt:i[.t.i.  orioix  happening  to  tlio 
nerves  of  tlie  skin  iu  con^equenue  of  over-irritntiou  or  do- 
preeftion  (influence  of  a  very  cold  temperature),  or  In  eoiiM- 
quence  of  primarjr  it|>aAnu  of  tlie  arteries,'  or  on  aooottnt 
of  rhounuiUa  influence,  or  by  meniis  of  a  long-oontlnnnl 
pKtBore,  ete.,  a»  well  aa  in  anffistlieeift  following  hysteria, 
wlirro  it  \i  caueoil  hy  a  c)iaii:ri'd  utitritioD  of  tlio  i>oriplwr>l 
nervcH  ;  finully,  in  atticittlK-Mia  of  the  nen'«e  of  Bperial  wmM, 
which  U  priwliK-ef!  by  similar  canw*,  «l«o,  by  inartivity  or 
want  of  oxorciwi,  a  euro  miiy  be  es}iecte<]  ihnui^h  tho  eleo- 
trio  current,  i»«  the  rcpriwiudion  of  the  nervea  of  upccial 
tad  general  wnse  \a  lieightened  through  the  fncroawd 
supply  of  blooil.  In  iinti-sthesta  caused  by  ii  Icflinn,  or  sec- 
tion of  tlie  nerve,  electricity  cannot  give  any  relief,  uuIms 

■Bee  SoduMi^l,  DMUoha*  AnMv  Ar  kflnlMfeo  Hedlda.    Uud  U.,  II«A 
tL.(ttffiIT*.<(Mf. 


AMjmmtBt^ 


$3S 


anion  (if  tlio  injnred  Dervoeiick  liaa  taken  plnoa  hv  « 
reproduction  of  tliu  n«rvDtu  fibrw — «  Tact  tlio  intcroMooitic 
proof  of  wliich  oocurreHr*-,  Steiiirilck  first,'  and  afterward 
Brown-Seqoard,  have  fnniialitxi. 

Ax  soon  u  Um}  nenti-librM  ]mvo  unit«d,  tlic  irritability 
of  tlie  reftp<yttTfl  nerve*  rotiinis ;  tlic  i«>wer  of  motion,  Jiow- 
ever,  ia  Btill  ab6«nl,  tlie  restitntion  of  which  b  acoomplifibed 
by  locally  fitimnlating  means,  and  oep«ciiUly  hy  tlio  omploy- 
nicnt  iif  the  rlwtn'c  enrn-nt.  Xo  time  can  be  d«tonii!ncd 
dDiing  wliicli  a  rcgeocratioii  of  tlte  j>ower  of  »enMtIiin  after 
poriplieral  lo»iona  it  poAsible.  It  VMits  frmu  four  weeks  to 
thrM  or  four  yean,  and  novcr  take*  plnco  in  thotw  cbmm  in 
which  tlio  ctMtrix  comiil^  cxclnsivvly  of  fibrcKieUtihir  tiMtio 
followed  by  no  roRtoration  of  the  ner>'C<t!breA, 

la  AXiBBTaicsiA  OFCEXTRAL  oRtoix,  howcver,  the  |>erlpb- 
oral  employment  of  the  curroot  i»  of  u»  utw  until  alYvr  tho 
noMvtl  of  tho  contra]  mum,  whioh,  m  will  bo  olinwii  in  tlia 
diupter  on  pam1_\-siit,  is  fneqiiontly  aocomplialiwl  thniugh  the 
vOQtnd  uinploymont  of  thu  ciirmiit. 

It  ia  important  to  diittlnfpiiidt  butwoon  entaneoon  anil 
tnnecnlar  ameathesia  (annBtlHwa  outatioa  et  muncnlaris), 
Itotli  of  which  may  u«onr  sininltaneoiuly,  or  one  after  tlia 
other.  In  tlio  fonnor,  tlio  patient  ia  tDsoaalltIo  to  totich 
or  pain,  and  \»  niinlilp  to  hwp  the  li(;hleflt  substance  in 
hi»  hands ;  nottlicr  can  ho  dctcrmino  ttie  probable  weight 
of  a  body — (n  tlio  latter  caae,  howorer,  ttic  patient  aufferlng 
from  niiwulor  nmrothcMia  foela  the  touch  or  pain,  but  tho 
^rwp  of  his  hand  Li  poworkeB ;  be  oannot  hold  even  the 
H%fatett  body  onleta  Im  flxaa  it  witli  his  oyea,  while  ih(«« 
BnlTcrini;  exoluiriTely  ft-oni  cntaiic<>UH  BiiirMtlKitla  may  weigh 
tlie  gravity  of  a  body  with  the  affovtod  hand,  but  arc  imw-n- 
•ible  to  the  inpcrficial  or  deep  touch,  and  nnable  to  deter- 
mine Uie  tvtnperatnrB  of  tho  Kubetanoo  in  contact  n-itli  tlie 
•kin.  (>n  the  other  hand,  it  in  necowary  to  dUtinguish  bo- 
twocn  aaMtlieaia  (insen^bility  agiun!>t  an  impreaaioa  camed 

'8MhlaDlM«MMtolM«gnnJU(lrnorTOnuu((«(nll4ae.     Blr«l,  1N6. 
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by  the  special  senBe  against  external  contact),  and  analgeeit 
(insensibility   against  pain),  a   difference  caused    prolwbly 
by  a  diminished  sensibility  of  the  saperficial  layers  of  the 
skin,  while  the  deeper  ones  may  retain  the  normal  amount, 
or  vice  versa. — In  order  to  form  a  correct  opinion  of  the 
degree  of  diminiBhed  sensibility,  it  is  of  the  greateet  impo^ 
tance  to  know  the  normal  amount  of  sensibility,  which  hsa 
been  ascertained  most  carefully  by  E,  H.  Weber,'  with  regard 
to  the  sense  of  toneh  and  the  power  of  perceiving  warmth. 
He  tbund  that  the  clearness  and  keenness  of  tbe  Benee  of 
touch  varied  considerably  in  various  parts  of  the  skin  :  thoB 
two  points  of  the  compass,  applied  to  tbe  tip  of  the  tongue, 
could  be  distinguished  as  two  separate  impressions  at  the 
distance  of  i'",  while  the  palmar  surface  of  the  last  phalanx 
of  a  finger  required  a  distance  of  1'",  the  skin  over  the  back 
and  anterior  part  of  the  thigh,  a  distance  of  80'".     In  the 
face,  the  acuteness  of  eensation  is  the  less,  the  farther  the 
part  is  from  the  mouth  and  the  median  line.    The  chin  and 
external  surface  of  the  lips  are  provided  with  a  remarkably 
fine  sensitiveness.     Concerning  the  perception  of,  taste,  the 
experiments  of  A,  Klaatsch  and  A.  Stich  *  prove  that  only  a 
small  portion  of  about  2'",  extending  around  tbe  tongue  at 
its  margin  aa  well  aa  its  root  and  posterior  third,  and  finally 
a  part  of  the  soft  palate  transmit  the  taste. 

We  refer,  with  regard  to  the  cure  of  antesthesia  generally, 
to  pages  141,  15+,  and  166;  the  following  points,  however, 
are  to  be  home  in  mind ;  1.  Where  the  deeper  layers  of  the 
skin,  or  the  muscles,  are  in  s  state  of  anesthesia,  the  skin  is 
moistened  before  the  brush  is  applied.  2.  With  the  gradnal 
return  of  sensibility,  the  strength  of  the  exciting  current  ie 
also  gradually  diminished,  3.  Where  ansestheaia  exists 
along  with  other  disturbances  of  nervous  function,  whether 

'  De  pulsu,  resorptioae,  kuditu  ct  tacttu  AnDotalionea  uiatomicn  et  phjuo- 
logics.    Lipgiffi,  1834. 

■  Ueber  die  Gcachmacks- VGrmitldung,  Tircbow's  Archir,  Bud  zIt.,  HtA  iH, 
page  S2S,  rt  teq. 
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byponestheuft  or  motor  punlyAU,  tbo  mnoUtMia  Ih  flnt  to  be 
treatod,  llio  rcinovat  of  wliivb  (see  Case  45,  uid  Duclivnrw'ti 
MM,  pttgo  905)  is  fVeqoetilly  follovrutl  by  n  apontuDeoiu  di»- 
Appearanoe  of  all  tbeodiur  itym[»tuinBiif  abnornial  irritation, 
ortlepre^on  of  nvrvo-iHtwcr.  4.  lit  ani»tlte*in  cxiMiiig  in 
cOJiMquuiice  of  a  Iwion  or  &e<-tioii  of  nerveo,  iha  Ircattiicnt 
br  olectricity  ia  never  be^n  eoonvi-  tbau  four  wceka  aiW- 
Uie  accident,  as  thie  i»  the  ^bortoet  giDriod  during;  wbicli  the 
eDtiidy  eorvri-d  nvrvei^  will  l*e  reunited.  5.  Ovnt-mllr  in 
aniQCtbeeia  follunuig  a  peripheral  cauw,  the  intcruiittent 
current  vn\\  jipve  a  more  favorable  resnlt — if  it  i»  deaired  to 
employ  the  constant  current,  it  u  best  upplicd  in  sneh  a 
manner  that  the  nvgutivo  conductor  u  phiced  npoD  tliv  atUL>e- 
thvtic  portion  of  tlio  ekin,  and  tlie  |>o(iitivo  npon  Uio  roopeo- 
ttve  ncn'otiA  tnink ;  which  l>eiiig  done,  the  Utter  it,  u-itli  » 
slow  kind  of  stroking  motion,  moved  to  the  former,  C. 
Aiuwtboeia  from  neiu-itte  usually  diMppuarv  without  any 
local  tTMUnwnt,  tlirou^h  tho  f^ah'anUation  of  thu  ncrvw. 

Cask  03. — ADwrt  Mohrickc,  maoliinist.  thlrty-eiKht  yean 
of  age,  found  at  the  Wg:inning  of  Mar,  while  awaking  dnnng 
ijio  night,  tlukt  bla  riglit  arm,  which  had  hL<cii  hanging 
over  tho  iMok  of  a  chair  on  his  bed,  wa«  p«rHlyzi-<l  from  the 
slioulder  down  to  tlie  liand,  motionleaa,  benuuilied,  ani)  imin- 
f^l.  Tlie  paralysis  Bp)K^«red  tho  aame  night,  Boon  aAer  tlto 
arm  had  been  pliicol  in  a  pn>]>er  poottiun,  bat  he  noticed 
tbo  foUuwinj;  morning  tliat  tite  ulnar  tiido  of  hia  (breann 
and  band  waa  amMthcUc  to  anch  a  d«gro«  tliat  neither  the 
prick  uf  u  needle,  nor  a  red-hot  coal  falling  itgion  it,  prodaccO 
tho  slightest  pain,  and  that  the  involuntary  motion  of  the 
last  thrae  fingon  wna  made  bnt  iini>erfoct1y. 

i  After  the  hing-oontinuetl  and  nscleea  employment  of  an 
irritaiing  liniment,  the  patient  rra*  plaiiil  undL>r  my  caru  by 
Dr.  Clarl  Hotfmaiin,  for  the  piirjHMo  of  Itcing  tmatetl  by 
ohwiriuity.  On  examining  the  p&ticitt  on  the'llHh  of  .Tnne, 
I  foand  the  ulnar  aide  of  thu  loruarm  absolutely  inHrnsihlc  to 
tlio  prick  of  a  nvedlfi ;  tbe  uuoo  lUte  existod  on  the  donul, 
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palmar,  nnd  lateral  iurAicea  of  tLo  Uul«  and  ring-fingert,  mtul 
Uici  ulnar  i^idD  of  tho  index  finger.  Holiricko  eonifil&ined  uf 
a  •eaoatioii  of  cold,  numtiiK«s,  and  weight  in  llic  pnnJjraod 
parti;  tbe  temperature  of  the  hand  was  pvroeptihkrotlnood, 
tJte  paralj'zcd  mnwJefl  of  ttic  hand,  MpccEall/  tlm  ttil«m»- 
HOOft  ttiaftcles,  began  to  \ie  atrophied.  We  hail  cvjil^nllr  to 
do  with  an  anieotheeia  of  the  principal  trnnk»of  thu  nlnar 
nerve,  and,  ae  a  consetjupnoc,  with  a  panlj^sis  imd  atrufih^  of 
the  iiitcro6eeau>s  ubdiictor,  and  oppooena  digit!,  and  accord- 
ingly we  fHmdized  the  nniesthetic  portlonit  of  the  skin  snd 
the  atrophied  niuftclei>.  The  result  was  EtatikifiUTt'jrj-  ihMngli- 
oBt.  The  patient  had  a)readj,allrr  the  fifth  empli  lyiiimt  of 
tlie  apparatns,  a  clear,  although  still  benumbed  feelini;,  on 
touching  the  formi-rlr  ann<sthetic  i>ortioni)  of  akin.  At  the 
Hune  time,  the  temperature  increii^,  while  tlie  motion  iif 
the  fingen  aUo  becaipe  easier.  In  this  caiie  it  wait,  la- 
tereeting  to  obaeri'e  the  return  of  sonnbilltir  ppo^reas  from 
the  )icriphcml  borders  towanl  the  centre.  Tliite  tbo  pointa 
of  tbe  fingon  and  tlio  middle  of  tlte  finvann  Iwd  olroad; 
recovered  their  Bensibility,  while  those  portions  of  the  akin 
ejtuateil  over  the  inferior  part  of  tbe  ulna  and  metuearpa) 
Imiuc  of  the  little  finger  were  vtill  voi<l  of  aeiuibilily.  After 
twelve  ■))plieitiionH,  tlie  anteetheeia,  togetlier  with  all  lu 
coiiHeculive  sj-mptoms,  was  entirely  removed. 

Cabe  ft3. — Mrv.  Cliarlotte  Scbulx,  agod  forty>lhree  yow, 
alwnyH  liealtby,  and  with  normal  cntamonin,  contracted  whilir 
washing,  in  the  month  of  Noremlter,  1850,  a  wvito  oold. 
Neuralgic  paitLi  affected  the  neck  and  right  arm,  which  w«ra 
followi-d  afterward  by  complete  paralysis  of  theee  parts.  Tba 
patient,  uAcr  having  used  varioti«  internal  and  oxtoriiol  rea- 
edioi,  came,  in  the  month  of  May,  to  Profesftor  Itomfwrg'a 
elinic.  At  that  time,  tbe  ann  Imd  again  become  morabte, 
but  the  now  cotnphiincd  of  a  feeling  of  iiumbnaas  and  ioson- 
Kibility  in  the  right  clioek.  A  eltMer  examination,  by  the  In- 
tn>duclion  of  needles,  allowed  the  inwnHibiltly  to  exUt  in 
tbe  tkin  over  tbo  tamponU  region,  the  upper  eyelid,  tbo 
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frontal  rwrfon,  in  tlie  tonpnc.  in  flw  floor  of  tli«  inoutli,  in 
thu  f^itnn,  tlio  lower  lip,  in  tliu  »lcin  covering  thi>  riglit  Imlf 
of  tlie  face,  as  well  »s  in  the  skin  of  the  poittorEor  portinn 
of  the  Ii€»d  aii'l  n(fk,  while  the  rauoons  inemliraiii.^  of  (ho 
Roeo  on  the  haihi*  »ih^  wim  M>m!hlt;  to  n  certain  nlthnt^ 
dimlnialied  degree.  This  consequently  proved  to  bo  a  I'oin- 
plete  iuueethoi%ia  of  tlic  first  ami  thini  hnutch  of  the  1rt|>cnit- 
nnn,  and  uIhj  of  (ho  oceipiml  and  Pulioutaneon.<  nerrott  of 
the  jMwterfor  bmnchca  of  tlio  fint  fotir  curvi<?al  nervee,  to- 
fcether  with  an  incomplete  anmstltwia  of  the  Mpoond  branch 
of  the  trigeminiis.  lIi-udiKOio  was  not  present,  hut  fre- 
qnently  a  painful  burning  MMittatioii  wim  felt  in  the  right  eye 
and  in  the  innutii.  The  mat  of  thn  disonae,  therefore,  had  to 
bfl  woght  for  in  the  common  place  of  origin  of  tha  n|»per 
oerrical  nerves,  and  of  the  trigeminns  at  the  enperiur  cerrU 
cal  portion  of  th«  epitial  marrow.  Oup«  W4>re  ftppli«<l  to  the 
neok,  followed  by  iodine  ointment,  iod.  of  pot.  was  wlmini^* 
tered  internally,  and  warm  batlis  aflerwanl  ordered. 

This  treatnimt  was  eontiiiuval  till  August  3d,  when  the 
aDiMtlinin  of  the  right  Hide  of  the  fiu?e  had  dianppeiir«d,  a 
fwling  of  ciold  remnintng.  The  patient  nlao  eomplaincd  of 
a  constant  hitter  tiiKte  in  the  riirbt  half  of  tlie  tongue,  of  a 
fl^i-ling  of  burning  in  the  tip  of  Ihe  tongue  and  >n  the  tnom* 
bnuieti  of  the  right  eye,  and  aim  a  feeling  as  if  water  e»-nped 
continually  from  the  dry  oye.  The  jiowcr  of  vii^ion  was  also 
diminished  in  Iho  alTooted  eye,  Ho  that,  the  h^  Iwlng  cloned, 
every  thing  appeared  b»  if  covered  by  a  reil.  The  aiiffwthe- 
Ala  of  the  eerviwil  ner^'en  still  rc-ninineil.  After  tho  electrtd 
bntsb  hiu)  bivn  nppliinl  thr«M  tinier,  Ihe  anoatlioaia  of  the 

Ic*]  ocrvoM  waH  entirely  removed,  tlw  veil  tiefore  the 
right  eye  and  tho  bitter  tasto  aW  diatppoared,  while  only  u 
M>nMti>in  of  wt'ight  in  tho  funnerly  insenslblo  pUom,  and  the 
burning  in  t)ie  eye  an<l  tip  of  the  tongue,  remained.  Tlinw 
abiwrmal  senmliouA  disappeared  after  Uic  eixth  application, 
and  the  patient  wii*  dt«miMed,  cured,  on  Augiixt  l.tth. 

Wo  are  indebted  to  tho  kin^ln^a  of  Dr.  KlaJitsch,  for 
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tliu  foUuwitif;  csM!  from  tbe  eliriic  of  PriTj-Coancillor  Rom- 
berg: 

In  Jane,  1SK6,  the  Widow  Hinge,  aged  fifty-Uiree  yvu*, 
E|^lied  for  aid  at  RombergV  clinic.  Il«r  oomplainbi  were 
manifold,  witliout  being  exactly  dotiiied.  Sh«  Hud  that  for 
tome  tim«  Iicr  general  liealth  liad  b«come  weaker,  nho  ww 
unable  to  work  or  walk  long,  her  band;}  and  fe«t  »oo»  gvl- 
tiitg  tired.  Sbu  bad  a  foeling  of  lnin«»oM  all  over  bcr  body, 
wbilu  Iter  ta«tu  bad  l>iM»nie  weak  nud  indictlnct.  Sbu  aim 
inHintiune<l  tltat  nlie  liad  AUt1ere<l  for  Mjveral  yttan  from  vio- 
lent neuralgic  paius  in  the  hwd,  trc<(]ueiitl;r  elianging  tlK-ir 
ieat,  and  caiuing  tbe  tseoftotion  of  M.-rpbntino  rooremuita.  On 
ioqubring  about  ber  ap]>ctite,  sbe  declared  tltat  sbe  alwaya  imt 
hangry,  and  never  felt  satisfied,  lioworer  ninob  she  ate.  Hbo 
thought  her  coinpkint  was  cMuad  by  tlie  ftequcnt  rohla  and 
dftnebiug*  which  »lie  could  not  avoid  in  her  oocupatiun  ua 
iMindreaB.  Tbe  temperatnre  inflnence<l  her  health  gn»tljp, 
atormy  weather  always  increasing  her  pain.  Otbem-im]  all 
the  AtnetioiiH  were  normal,  mvu»tmation  having  c'cnM.'<d  tbree 
yeara  ago.  8he  bud  been  coiiflnud  ninu  tiniiA,  and  had  nuvvr 
been  M<rioutily  ill.  An  far  oa  oould  Iw  awortwaed,  ahe  huA 
no  hyBterical  snnptoms, 

A  curcfiil  invMtigation  of  tbu  patient  led  to  tlie  dtsoovety 
of  a  con»idcrabl«  decreane  of  wn^atiotL  The  fevling  of  pain 
had  diiuippeared  all  over  the  ."ikin,  and  In  all  the  inuoont 
inomliraneiacoeaaible  to  examination,  ao  Uiat  deep  jiricking* 
witlt  ft  pin  produeod  not  the  elightcftt  pain,  either  on  the  aor- 
face  of  the  tiody  or  in  the  oral  and  na«al  ea^itic*.  Cbemt- 
cally  irritating  snbetunces  were  eqoally  indiflurcnt  to  ber. 
AJtltuiigh  tlto  patient,  when  atnelling  caustic  ammonia,  or 
Bfietie  acid,  noticed  Komctlilng  abarp  going  up  bur  now,  yel 
abe  felt  no  pain,  and  could  boar  acrid  v»i>»nt  for  any  leiigtli 
of  time.  The  eyes  became  red  and  watery,  Intl  netivD; 
aubjcetive  ^yniptonit;  tikilud.  Tlio  mucous  membrane  of  tbe 
larynx  aud  luiigo  wiw  eijually  iniioiutiblu,  tbo  inspiration  of 
ammonia  rapore  causing  no  cough.     A  lilgli  temperaturv 
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Aroiioed  the  general  sendation.  The  patient  having  pot  Iter 
Gngpn  into  liot  water,  kept  thetn  llier©  quietly  for  tliroe  Mxv 
ondM,  kAvr  wliir'ti  time  dw  t<H>lE  tticiii  itmitlcnly  out.  r<'iuiirk- 
ing  ihnt  tti«  vmtVT  was  "vorj-  iiot."  She  put  lier  tingora 
into  water  at  h  teinperatare  of  00"  R,  wilhoat  finding  it  too 
wimii. 

Tlie  foeling  of  toncli  )i»<l  nut  tinfTercd  in  tli«  Min>e  <1e)*reQ 
iLi  ttie  general  wnnatioii,  ulUiouj^li  iuiflly  touching  hikI  tilrok- 
Ing  the  skin  and  mnctus  nieinbmnea  was  not  peroeivcd  by 
tho  patient,  who  also  wa£  iinslito  tu  dieUngai«1i  by  tlie  toacli 
wliotber  u  stib^tanvo  bud  h  Hinoutb  or  rongli  mirfacc,  \'et  a 
•tronger  pn^^urc  with  a  dall  object,  or  pricking  tho  okin 
witli  a  needle,  was  not  only  telt  by  bor,  bnt  Bb«  conld  aUo 
pretty  (Certainly  designate  the  phtoo  thiu  toucIuM).  Ska 
eoiild  «l*o  distingiibh  two  impresnion*  made  opon  two  dif- 
ferent placeii  of  the  »ktn,  and  tell  whether  «he  bad  lioon 
tonchetl  on  one  or  two  placee.  Tim  dlstAiictt  tioMwwity  for 
thu  Iwn  pointM  of  tho  compiuw  to  bo  perceived  im  two  wpa- 
rnto  iiiiprtviuonft,  waA  greatfrr  than  the  one  aAcertained  as 
normal  in  the  lieatlhyekin  by  E,  11.  Wobor.  It  uniotinliHl 
to  onivibird  on  tliv  right  and  to  one  in<^h  on  the  left  fli<lo  of 
tlip  face,  on  the  forehead  to  one  incli  on  the  right  aixl  loft 
fiidn ;  on  tlie  Wt  plialiinx  of  tho  index-1in|!er,  ono  indt ;  on 
tito  extODiKir  ^idu  of  thv  for^ann  in  tlic  ImnflverMt  diameter, 
two  inclm;  on  the  loiigilndinnl  diameter,  throe  iuehea;  on 
tlio  Aoxor  side  of  the  forearm,  two  inchi-M ;  on  the  neck  four ; 
on  tlie  lower  j^art  of  tho  thigli,  two  and  n  half  itidiei. 
Tho  tenM)  of  Hiiioll  waa  entirely  extinct ;  alio  eonlfl  timell 
neither  etltereal  oils  nor  a&>afuetida.  Tlio  taitfo  Ktill  cxm- 
tinnod  in  a  low  dogrec.  A  stroagly  cwnccntnwod  nolution 
of  extract  of  qnasnia  ha^Hng  l>mn  vpread  vxteii*lvely  over 
licr  tongue,  Mie  pronounced  it,  after  a  long  perio<l,  as 
"somewhat  bitter."  The  miuwnlar  feeling  liad  not  inffvTvd. 
She  nearly  cjnvctly  ascertained  tho  wwght  of  ttnlutiuiceii 
held  in  her  bond.  Thi^  i>iiliciit  wat  alio  able  to  diMlnguiMh 
SDialler  BnbotanoeB  (K>m  grvater  nnee  by  toudiing  tbiuii  with 
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lior  lianil,  oven  if  thej'  di<l  nut  differ  vory  inatfiriiiltj  in  lize, 
8be  coald  (juioklj;'  and  Htirely  plane  Uie  linger  or  toeit  apun 
any  givfii  ijoint. — Ilcr  aileotion  oonsevjueDfly  waa  aii  exUm- 
Mvc  «iiU'sthL->fin  uf  tliv  ^ki'ii,  Bu<I  un  aiiulgeMa,  uUu  m  iium- 
plete  ante^tlittua  of  the  o]fa«tor>'  nerve,  and  of  tliu  gutrlo 
portion  of  the  par  va^un,  and  tinally  a  paralytuA  of  tlie  gloM»- 
plittrYn<;cid  nerve. 

lite  troftttnent  wu  bognii  with  tlio  u«e  of  Kufioiaii  viii>or- 
bathii,  whici),  howevc-r,  di<]  not  have  the  tili^htcst  influoncs 
upon  the  aiii£«the»ia.  Then  the  eltvtric  hrusli  waa  ei»- 
ployed.  In  applying  Uiis,  the  patient  felt  notliing  in  the 
iMginoEng;  after  a  minute  i-hu  i>oi'M;Ived  ahnming  t-eniutliou, 
which  incrcAHid  to  a  violent  {«in.  Atler  Uie  timnli  had 
acted  for  a  oliort  period,  the  plnoea  toochcd  hy  It  becwas 
Bensihlu  to  tho  prick  of  a  needle.  The  eleutric  hnish  wa* 
applie<l  to  limited  jMirU  <jf  the  nix.-k  and  faee.  AIUt  four 
applicatiooA,  the  patient  was  again  riirefiillj  exaniincd  with 
regard  to  hur  t>eneihiUty,  when  it  n))peare<i  that  not  only  lite 
cloclrilied  MpotM,  hut  alfio  hvr  whole  lM>dy,  had  hecorao  al- 
moAt  entirety  nonintJ.  She  i>ercoi\'ed  everywhere  the  prick 
of  a  needle  ba  jiaiiifnl,  aud  was  ahlu  to  disttn^iiiih  Hinuoth 
fram  rough  eurfacc^  hy  toucliing  them.  The  dUtaneo  at 
which  tho  two  poiittfl  of  the  compasa  had  to  )>«  ap|di«<l,  la 
order  to  produce  two  aepwHte  imprcAiioiu,  wu  only  a  UtUe 
farther  than  those  asoertained  hy  Weber  as  being  nonuiU. 
Kow  ehe  could  no  more  hear  the  inhalation  of  ammoniaoal 
vapura,  hut  tnrned  her  faetwt  away  a«  Koon  a*  tht-y  were  hoM 
Dndor  her  iiose.  Tlic  feeling  of  excomro  and  inMttinblo 
hanger  voa  gone;  tlie  painful  sensations,  winding  HoqwHt- 
tike  from  one  Hmb  to  anothi<r.  had  aUo  diMQipeareil.  She 
now  wa«  again  enabled  to  work  with  hor  luindit,  whieli  she 
could  not  do  before,  not  co  much  on  aeeount  of  tlie  want  of 
muwular  ]>ow<er,  as  in  ooneeqiunco  of  tho  abeonoe  of  sen&i- 
bility. 

Cask  64.— Curl  M.,  aged  nine  yean,  of  a  rather  scrofli- 
Ions  diatheeiA,  a  liroly  and  unart  boy,  allowed  suddenly,  in 
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Mfty,  1863,  ligns  of  diUiouU  liearing,  wliich  fri^Iitened  liiii 
rt-Utimt,  tlic  more  m  oln^ady  tuirenil  iRciDbcre  of  the  fam- 
ily ?uff«reit  ftx>m  n  riiiiakr  tlitHcolt}'.  Dr.  Klirlinnl.  be- 
ing t)f  tlio  opinion  tliat  tlio  enl  wiia  »  rlieiimnlio  Hlfectioii, 
<ut  tliD  oxamiiiKtiuii  ut  tla-  t-iir  etiuwcd  iiu  OiMnflo,  urOerml 
corrotiive  onliliniAtc  uid  biiUui  of  i^jtAnli.  AfWr  (lijjlit  ilaya, 
tlio  little  patient  could  licur  evon  a  low  conveivation,  mn- 
»ic»l  iioiiiid«,  rH|ipin^  etc. ;  however,  be  beard  but  very 
Uttlv.  [iKltdu  of  potawinni  wiui  now  tubfititulod,  im*)  tlic 
pOta*li-batli4  L'OntiiiuuJ.  Now  thix  [XKuliur  Ayin|>toiii  ap- 
peared, tbut  tbo  b«tlM  bad  no  notion  on  tlic  tkia,  wbilo  in 
l)io  &Ki  week  tkejr  prodnce<I  a  oopiona  diapboreuB ;  yet,  tlie 
{HTi-vjitiun  of  epoki-n  wordt  improved,  while  otber  voiindft 
wore  itlmolutely  uribcard.  Ttio  vibrating  tuning-furlc.  buld 
againM  tlie  skin,  prodnoed  un  eenaation;  itn  application  to 
tliu  tbornx  <-AUfied  the  surpruiii^  dieoovery  tlutt  tliL-ru  was  an 
nnuwtltv»iii,  not  only  of  tlto  wtiole  face,  but  uko  of  tlio  wbolo 
body,  eiipccially  of  tbo  upper  iiortion.  As  llie  iv>nliniiod 
adniitUBtratiou  of  tbe  &l)oTe-mciiti«ncd  n^ineilies  brought 
about  no  vliang«,  on  the  14lb  of  July,  upou  tlw  advice  of 
Privy-C'ouncillor  Rombufi;,  my  aid  wae  8ouglit  witli  roimrd 
to  tlio  application  of  electriotty.  One  applti-ation  of  tbe 
electric  bnuh  to  tlio  face,  foreartti^,  and  band«,  xuirievd  to 
rentove  the  ann»tlii.'«lu  in  itv  wbule  uxlont,  and  wiili  it  nlmi 
to  relieve  tlio  difBculty  of  Iteariuj;.  Tlie  increased  teiii{>era- 
turo  of  tlie  ?kin  following  tliia  operation,  and  tbo  ftco  per- 
§pinition  nov  ciwuiug  luwb  timo  after  tliv  »m  of  a  pntasll- 
Imtli,  eauMxl  in  a  abort  time  a  complete  n'storution  uf  tbo 
senoa  of  bearing,  tto  fbut  tlia  pationt  could  perceive  botli 
worda  atid  Monds  as  wvll  u  ever. 

Dnolionne  bwi,  in  a  Xvgo  namlMr  of  caaai  of  ito-callod  nor- 
roiiii  doafiieM  (where  during  life  no  organio  vliangos  could 
be  pfx>v«d),  happening  somolimoB  in  llyl^le^il)al  persons,  als<i 
after  meaatca,  acarbitina,  an<l  typbiu,  obtninod  an  iniprovo- 
ment,  or  even  a  cure,  tlireugh  the  oinplnynicnt  of  the  tutor* 
mittcnt  current.     Fur  this  purpotw,  after  having  intrudnoed 
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a  wire,  itujluted  n[>  to  tlie  point,  Into  the  meatuA  nnclitorlus 
externufl,  fiUeil  half  with  tepid  water,  an<l  appl/tng  Ui« 
eeoond  conductor  to  tliu  inadtoitl  proccM,  ho  allowed  b  wvbIc 
cuTTOiit  tu  net  fur  a  few  niinutcH.  The  wtuuition  of  ta«tc, 
felt  in  the  toofcw  daring  the  operation,  wbiuh  he  oontiiden 
a  figa  of  the  iote);ritj  of  tlio  chorda  tynipuni,  Mid  tlie  noiM 
originating  tn  the  inner  pnrt  of  tlio  ear  »ftor  each  iiiturtiit»- 
ftion,  whidi,  acoordinj;  to  Duchonno,  i*  cntuod  hy  the  vibra- 
tion of  tlie  tympaimm,  the  OMicuIn  HiiditoHn,  and  tho  mem- 
Inrane  of  the  lenntra  oralis,  are  valued  h;  him  as  prognoeli- 
cally  favorahlu  eyinptomt;.  Ho  ali>o  ww  »o  fortunate  na  to 
rcliuvo,  liv  the  nietltud, «  few  eaeos  of  deaf-mutbtn  oonidder*- 
bl^',  and  to  cure  almost  entirety  one  (ptgo  1015),  a  short  hiiu 
tory  of  which  follows ; 

A  twj,  eight  ycant  of  age,  deaf  and  dumb  from  binli,  of 
whom  at  IcbjiI  the  prri*nco  of  tlie  steniw  of  Iwarinp  cinx\i\ 
never  he  (uocrtained  to  any  extent,  wa^  in  1S56,  pnt  nnder 
Duchonne'e  care  for  relief  from  this  aSoction.  On  ini|uinng 
into  the  history,  Duchititie  found  that  thu  hoy  ImanJ  neither 
loud  ftliouting  nor  the  striking  of  a  loud  alarm-clock  evrn  If 
made  <:lofle  tn  lii»  ears,  neiUier  did  he  j)erceive  the  Brmnil  ut 
a  tuning-fork  held  against  tlw  eranial  hone^.  He,  therofom, 
began  the  treiitincnt  with  but  slight  hopee.  After  the  firM 
a])plinition,  tlie  \K>y  tteemed  to  hear  the  aoand  of  the  tuning- 
forit  on  the  letl  Hide,  while  the  right  side  remained  iiiBetidiblv ; 
on  tlio  following  day  n  liand-organ,  playing  in  the  yard,  ex- 
cited him  greatly.  After  the  fevcntli  applicmtioii,  he  haanl 
ToweU  pronounce<]  elo»o  to  IiIa  left  ear,  and  repeated  tbtRn 
dititinetly,  althongh  witli  diffieiilly.  The  distinction  betweeo 
the  f  and  i  wiie  eii|»i-i-ially  trntihlutome,  After  tho  twelftlt  ap- 
plication, ho  heard  with  both  e*r«  nut  only  the  tnniiig-furic 
and  the  striking  of  the  alarm-dock,  but  also  its  ticking,  and 
that  too  lit  a  diittancc  of  several  eefitimetres.  At  tlio  aMme 
time  the  whole  nature  of  tlie  boy  changed;  liaving  houn  wild 
and  unmanagi>iihle,  he  now  becaiov  more  quiet  and  dootla. 
After  tho  twentieth  application,  in  which  the  patient  leaniod 
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to  prononnco  tlie  woriU  *'  papa,"  "  mttnima,"  "  bon  bon,"  the 
treatment  vru  Huii(>oiul«<d.  In  April,  1S57,  lira  p«tient  was 
again  placed  nnder  Pnchenne'a  Ireatniont';  lliv  rcKiillic  ^iiini-d 
before  wem  not  only  pnoeerved,  but  Be  Iiad  ako  mmii'  Turtbor 
advaiiocment.  T)io  boy,  baring  I>c«n  a  meinbvr  of  »  eing- 
ing-clawt,  tried  to  rejteat  the  miiai<<al  ftotindH,  be  knew  and 
prontiUDCod  all  the  letten  of  ibe  alphabet,  l>egsn  to  sjwll, 
anki-d  for  bn-iid,  water,  etc, ;  his  Toico  had  no  more  the  ^t- 
turiJ  uoinnl  )n<culiitr  t"  pernoii*  dwif  and  dnmb  from  birth  ; 
bo  ti)m«>d  liU  )iea<l  in  tlie  direction  whence  bin  nantc  wm 
called,  etc.  A  new  couree  of  troMtment,  comprising  thirty 
Beasioiu,  was  now  begun,  durin;-  which  «iicb  larortiblo  pmg- 
ren  vaa  made  that  •  govcmuM  wmt  cngnf^-il  for  the  lK>y'ft 
education,  vho  waH  repaired  to  nmlce  bersclf  understood  only 
through  the  sense  of  hearing.  After  n  year  rMay,  1S58),  the 
boy  read  fluently  and  H*n>te  a  plain  band  ;  Im  pronunciation 
waa  diMtiiict,  although  a  little  banty ;  on  entering,  be  greeted 
Baohenne  with  the  words,  "  Ron  jour,  Mon»ieur  le  Doclcnr 
Docbenne  de  Boulogne;"  on  leaving,  be  ^nid,  "Adiea." 
IIo  a*kcd  for  every  thing  be  wanted,  ijtquirvd  Ibe  appel- 
lation of  things  nnkuown  to  him,  and  retained  the  newly- 
Icnmed  words  tctv  readily.  Altliough  the  Imtt  thirty  a]ipli- 
ottionH  fttill  improved  bin  bearing,  It  wi» -not  to  such  a  r»> 
markablo  extent  as  tbe  former  applieatioiu. 


B.  Sebuli '  firat  ditvctcd  attention  ton-ard  the  fact  tliat 
•OHIO  GMOS  of  ini))otcnee  are  cbameUdrixed  by  a  dimin- 
ished (doctro-cutaueoit^  scnsiliiHty  of  one  (moetly  tlie  loA) 
half  of  the  glane  and  prepuce,  and  tliat  in  tbuM  caM«  the 
imjKitonce  diaappenn  with  the  rcrooral  of  the  uniettheBia 
tlirough  the  continued  employment  of  the  electric  bmefa.' 

•ebrift.  1«M  tod  IMI. 

I  Vt  taKpotOBW  «owiMt«l  with  Mundiwlt.  ilw  InJac- 


tion  «un«nl  U  alM  aMd  trtth  •iTanlage  ia  mh  «•*«•  whors  alOB)'  of  iba  Mh» 
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lie  uses  the  followiti);  method :  A  brnsb,  connecU-d  witli 
one  conductor  of  tlie  induction  apparstos,  b  pUcod  npon  tltv 
fiovoral  nno-sUititic pointi  for  Iroin  otic  to  tn'o  mintiloii,  wKEIo 
tliu  otiit-r  conductor  in  citlicr  n(>pli«d  hy  tli«  {mticnt  liiiuMlf 
upon  uiy  portion  of  the  body  or  is  introdaotid  into  tliv 
rectum,  iaokted  up  to  tlio  point.  ScJtuU  cumniuiiiMtiM  tha 
foUowin<;  cue  perluining  to  tliitt  catcgorjr : 

Hr.  8.,  forty-tJtroo  yenrs  of  nge,  married,  n  man  ocoupicd 
with  governmental  diitieii  and  itinenttfic  pur^uit^  of  a  sleiulirr, 
yet  healthy  con^titntion,  complained  of  nothing  clso  liut  ■ 
liicmorrlioidal  affection,  and  a  freqavntly-rctonung  »ci»tica. 
From  his  early  youth  givon  to  Hcriuii«  ntudiw,  ht  could  nit 
dtivoto  sufflcivnt  tiinu  to  Mtt^fying  the  »wRwl  uiHtJni^;  he 
did  not,  however,  nii^lect  altogotlier  it«  peremptory  calls. 
Aliout  two  ytMr^  ago,  afler  having;  iuilulgnd  more  tboo  usu- 
ally thift  (leeiix-,  ho  noticed  a  dccrwiJM;  of  tJjo  Ktrcngtli  <if  the 
eroctioDA  to  i^uch  an  extent  lu  to  render  cohabitation  Itiipo<t> 
Bible.     Abftinencr,  practiiKKl  for  more  tluin  a  year,  c«a«ing 

Mrtmomi  Hid  iKhio-ciTtniMii*  nraidci  munb  inHOeient  «*««iion«  udt  (w- 
Mijnentlri  lni|MI«iici^  cf  wlioro  tbd  Ulter  deprad*  npM  ft  nlAUtlM  if  ik* 
MoiIb*!  vmIcIm  nnil  of  th«  i^acutator}'  duct.  !■  tlio  Uiwr  t»M,  OuAmtt^ 
«IW  inlrcnluring  onu  Mciutor  up  to  the  Tununooianmii  and  applrlag  Ik*  olhm 
10  llie  pcrlaicuin.  allowi  a  current  or  iDtilium  Mnngth  M  xt  fyr  wtcnl  ml*- 
ulc«.  I  hnvo  alio  olilabod  iplvndM  mulli  witb  the  el(«4(fa  bnuh  tn  tha* 
CMW  et  InpotaitCD  ariiing  in  rr«<|Diui(l;  Troin  lijpocbMidrfult. 

Th«  MDiUiiC  vurrcnl,  lioatTvr,  i»  inilk-aU>d  in  UioM  OWM  lu  rlikb  a  bf> 
pFntslbario  of  tli«  rpapcDlin  poiiiuu  at  Uie  akin  ii  oombinvl  «1lh  enuatiirfy 
IrvqvCDl  poUuiiooi,  or  tbtrc  Ibo  (^jaoulaUuia  happoi  f  rwiUittJj.  In  lark 
<••«■  a  toDiUiit  current  or  fVomUnMoU  nwmy  of  PwMI'a  alcwtato  b|WMt<l 
tbroUKb  til*  tfiati  ncluma  Itota  lia  mUdU  portion  to  tba  m  mtrmm  tar  ihna 
to  km  ^DKlM ;  Um  Um  potMiire  polo  it  pU««d  npon  tW  pwfauMni,  and  ih* 
Btgatire  pole  upon  the  e^tim,  or,  gndwlljr  progreiiilng.  <poii  tb*  dorwua  la 
tnoh  •  natiiMr  that  itio  whole  tioM  of  Ibe  appUMthn  unmMbi  to  aboai  alghl 
■itnulM.  I  fJiall  hvtr  rolaU  tfa»  ««N  of  a  jouBf  BabU  »bo,  probablj  In  «m- 
■Mi*(BM  ot  funn«r  Milfiabate,  aiiflliTvJ  from  poUntlona  orowrrfni;  reiiealedlj 
oMrj  night,  whkfe  dIainUhed  Ma  phr«ieal  and  metal  power  to  anA  an  •tuitit 
■«  M  r«n4er  Um  vaflt  fbr  ib«  fnnlM*  adntnUiratlaa  ot  hi*  oBI«4.  A  iri«tmi«i 
of  flifl  to  all  «<ttk«  (ufllotd  to  r«d«c«  tb*  nimbcr  or  poDaliana  t«  opt,  or,  at 
the  MglifM,  Ibo  per  ««vk,  ami  Ui  allonr  liia  tn  r«vntcw  «pua  14*  oAeUI  dwtlm. 
1  aa*  bim  two  jtan  kAn,  a  happ;  huibasd,  and  ibibtr  oTom  child. 
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hq  cliange,  tlie  patient  appiied  to  Dr.  S«lmtz  for  luwlicnl  u<I, 
who  cUsoorered,  beudee  the  eymptonu  of  anuMthefiiii,  con- 
eidoriiMu  varicuoitiM  of  lliu  tcolM  and  iina«.  ASittr  luing  the 
bru.4i  for  four  nioiitlu,  lliv  iwttcnl  wm  c-uruO,  the  oractioiu 
again  became  ntrong,  and  culmltitation  aatUfactorj',  tlic 
&lKjv(t-in«otiotiQd  variouBitieA  dii>npi>eariu(;  at  tlte  eaiue  titne. 


We  most,  tinalljr,  mention  a  pecnliar  fonn  of  uuBsllie^ia 
which  tint  liu  b«en  tlioroaghlv  vx&nilniKl  br  ^''othnBgel  (1.  e.) 
under  tlto  ininm  of  "  TMo-motor  nonruMM.*'  Accurdinj;  to 
hii  opinion,  iiury  are  caoud  by  •  spaun  of  thv  arluriva  ami 
n  diminiabed  enpply  of  arterial  blood  in  ooDsoqnflnce.  Such 
oasM  aro  cured  bj  the  employment  of  the  indiic€<l  ciirreitt 
in  Ums  Bha)ia  of  tlis  eblctnt:  brtieh,  u  well  lu  by  tli«  fitsblo 
oooBtaot  current.    Kotluiagel  reportit  tlio  followjnf;  awn : 

n.  8.,  a  servant-wonun,  tliirty-oeren  yeant  of  a^ 
had  AuflvTud  for  Um  yeart  from  a  fVoquontly-reourriug  een- 
aaUon  of  nDmbocaa  of  botli  haiida  and  foroamu,  prerentirig' 
her  from  working.  Six  months  ago,  pains  aiiiwrvencd  with- 
out nny  known  caiiHc,  which  incnMtM.-d  vory  iiiiifh  in  vto- 
loDce  during  tlio  but  fi^'o  woeka^  On  h«r  rocv|)tioii,  patient 
complains  of  a  tW)!n|;  of  i^tilfneeii  and  fonniration  in  Uttli 
hands,  witlt  pain  in  her  h«nd«  and  foreanna.  The  foruiin- 
tion  and  tli«  awnlmeM  diuppear  alniont  ontiroly  after  liard 
work,  but  nitnm  im  ioon  a*  ttio  band*  nrv  at  rcat,  often 
incre&iiing,  cspodally  in  the  night,  to  an  intolumble  degree. 
The  first  and  aovond  fi  ngoni  of  either  hand  are  moat  •ffi'otvd, 
ihoM  of  thu  right  hand  moru  lliftn  tlioao  of  tho  left.  When 
tlitji  aiTvcUuii  i«  at  it*  height,  tliwo  fingwra  are  whilo,  and 
not,  like  tho  othera,  tvd.  Thia  pdoiuM  U  tlio  moot 
Don<picuoii«  in  the  morning  eoon  atV-r  rising,  laiuing  homo- 
timea  for  an  hour,  •umatimot  for  a  shorter  period.  lutpco- 
tion  and  imlpntion  of  the  affootcd  parti  diow  nothing  ab- 
Donnal  in  the  interral.    Scnubility  to  the  prick  of  a  nee* 


S4fi  ^IV        epAsiu. 

(lie  and  cloctro-cutuncons  HiuibQity,  alxo  poreaption  of  Ino- 
p<>rBtnre,  are  KoincwIiHt  bliinUH),  in  liotli  tinntU  uid  fnrts 
arms,  l)Ut  mare  m  on  the  right  than  on  the  left  ttido.  Trni- 
pwtture  on  the  right  85.5",  on  t}ie  left  30.3".  Tlio  conetuit 
current  van  ta  need  thnt  tite  po«itive  pol«  of  a  haltery, 
conMintiiip  of  10  to  90  plemtiitd,  wiw  jiIiictvI  w]ion  thr  tirndiliU 
plcscitii  i)f  either  Aide,  mid  the  negative  pole  u(k>ii  the  iikIc, 
tlius  allowing  the  current  to  pasa  through  8t«aclil<r'  for  from 
three  to  vight  iiiiinitce.  After  oixteea  ap]>lications  Uie  pn- 
tJent  WM  cured. 

On  page  188,Nothna^l  oommnnicatee  a  case  differing 
from  the  one  just  mentioned,  in  the  eeat  and  extent  of  (he 
affection,  for  hero  disturUsncee  uf  coordination  were  prcwmt 
in  conftoquence  of  tlie  dimEntehed  ecntibilit;  of  tha  tiaadi 
and  feet,  as  U  diarnctemtic  of  gray  degeneration  of  the 
posterior  roote.  All  motions  were  perfect,  aa  Boon  as  th« 
eyes  compensated  the  'n-ant  of  tlio  eonao  of  touchy  Elvctm- 
cutaiieoiH  flftgpllntifm,  font-lMith*  with  miiMturd,  Knibbing 
of  the  ekin,  etc.,  produced  a  complete  cure. 


C  Spatrru. 

Konibcrg '  deaignate*  enlianeod  cxeitAhility  and  incrcjuwd 
irritation  of  Uio  motor  nerves  ag  the  couinion  chorarter  of 
apaAiitft — muMnilar  eoutractiona  of  an  either  freqaeoUy- 
ehanging  or  a  continued  typo — clonic  or  tonic  spannft  aa  tlio 
expnMMOii  of  this  irritation.  Only  the  tonic  apauna  ap- 
pear to  be  continootu ;  actually,  they  are  oom|mH.'<d  uf  an 
infinitely  large  nam1>er  of  contractions  rapidly  following 
Mch  other.  Transient  contriK'tioitB  are  oonTiiUioiw ;  if  tliry 
occar  iu  a  still  weaker  dii^-e,  trembling  eiiAue« ;  penuauvatly 
rcimtiiiiiig  i-ontractionii  are  deiioiniuatod  oontractionn. 

All  central  or  peripheral  irritations  of  motor  nvrx'ea, 
either  directly  or  by  reflox  action,  may  catuo  spaMoa.   Tbelr 

*  Od  Kcrron*  DIwmm,  SiI  odltkn,  roL  IL,  page  MS. 
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oocurrentie  >»  facilitated  tlm>ugh  tliu  vircunistance  that  tlio 
irriution  tiiiiv  1>e  trun»iiiittc(]  fK>ut  orto  irurebriil  hu\{  to  tlio 
otlidr,  that  it  U  conrej'ed  in  the  lipiuaL  marrow,  nut  only  iu 
tlM  loiigitudiDiil,  hut  albo  in  tho  transverse  direction  by 
ineatu  c^  the  ganglionic  c«lU  of  tlio  graj  Bubelonoe ;  fiually, 
iKti-auHe  general  quumg  can  be  [>r<>duoci]  fruiii  t-vi^rA'  puiitt 
of  tbe  spinal  marrow,  as  id  proved  by  AVubvr'»  cxiicriiiit;iit4 
with  tlio  rutiitioD-apparatUA.  The  occurrence  ofopasms  isaLw 
|nv>ir<-il  bv  an  Mbtioriiial  irritubiUtj  of  the  nen'c^  und  spinal 
luarron-,  existiri}^,  congenital  or  aci{uirul,  in  niaiijir  indiviJii> 
aU,  and  depending  almost  always  upon  aniemia,  Tbo  xpiD&l 
marrow  may  he  the  MJurce,  or  it  may  transmit  spaAni,  either 
as  tho  organ  convuyin;;  irritations  of  ecnsiblo  origin  (irrita- 
tioD»  of  motor  origin  almost  alway*  tonninatv  in  parolysix), 
or  in  conseqtuittoe  of  the  in<-rea.4e  of  its  indejKindi-nt  motor 
activity,  ae  in  clion>a,  or  tiually  by  its  manifold  connections 
with  Uiv  synipatliotic  iiyiitoni. 

All  tlioM  ■paarai  arc  docidcdly  iiniiiiitablo  for  electric 
treatment  wbidi  are  caused  by  a  deep  dinturbaucu  of  nutri- 
tion of  tlie  brain  and  itpinal  marrow,  or  their  lM)ny  cov> 
vringo  (menlngiti*,  onooiilmlittn,  mycIitiM,  tuniom,  vie);  or 
by  plethora,  or  oongesUon^  toward  ttie  central  orgaiH ;  nUo 
tlioee  reflex  ^asms  caaacd  by  diitlocations  or  other  diseases 
of  the  uterns  or  ovbtIm^  etc. ;  or  tiiially  tho  contractions  ro- 
Hulting  tnmi  cerebral  liemiplegliu  and  maintained  by  ecro- 
bral  irritation. 

The  cmptoyment  of  tho  electric  (^iirrciit,  however,  ia  indi- 
catod  in  the  removal  of  tlitMo  epuems  devuIoj>od  gradually  in 
oonseqncnoo  of  a  oontinnod  local  irritation  (Him^ntus  faciali» 
al\LT  photophobia,  vocal  spasm  after  pertu^i^),  or  in  tho«o 
cauM.'d  by  ovL-r-oxi-rtioii  of  single  miuvlvH,  or  by  ueoritU  (sev- 
ornl  forma  of  wriu-r'n  paralyuK),  also  In  tJioso  fimns  of  trem- 
bling which  aci'oinpany  jioiMinitig  by  lend  or  morrur}',  or 
whidi  appear  loudly  an  M-mptoms  of  nervous  irritability. 
ContiactioitB  which  affvct  laidtby  miuelw  in  vonsoquonce  of 
a  paralyata  of  tlicir  imtagotiists,  or  wliicb  saddonly  appear 
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throufch  rlioumntic  influences  or  througli  overexertion,  or 
tboee  resalUtig  from  the  reHex  action  of  painful  ly-nfiWinI 
articulBtione ;  finullyi-oino  kiiick  of  epaems  <le}>on(liii^  a[HKi 
an  Kffcetloti  of  tlie  Kynijintlietic  t>}'»teni  ()t|)iuiiiiu£  fiictalie  from 
irritiitton  of  the  flervicjj  ganglia  of  the  Bj-mp«tlirtic),  etc.,  u* 
benefited  by  the  electric  treatment. — I  have  aUo  «een  gix^d 
nenltn  obtained  from  the  ctnjilot-mcnt  of  electricitir  in  a 
niimbor  of  ciueo  of  chorea  after  the  acato  tunffa  hn*!  heen 
pafKed.  • 

The  electriu  current  exerts  here  a  aanativo  influence, 
fnA«inac)i  as  its  de«  in  spasms,  depending  upon  AHthcnia, 
uift'mia.  or  ncrx'ous  irntiiliiltty,  increase  tlio  supply  of  blood 
to  the  wca)cene<)  innM;loi>,  thereby  improring  their  nutrition, 
and  thus  rendering  them  not  only  fit  for  their  normal  ftinc* 
tionx,  but  aW  giving  them  a  greater  power  of  resistatice 
againtit  external  influence.  For  thctKi  purpoMi  I>otb  the 
interrupted  and  constant  current  may  be  employod.  TboM 
contractions,  remilting  from  a  i>nral_\i:ed  contfirion  of  tbo 
antagonistic  mn»clc«,  Tuiturally  require  an  exciting  onrrent, 
eitlier  the  intermittent  or  the  conntant  utablc  one,  to  bo 
directed  tnvrard  the  paralyzed  muscleci,  while  those  mtudai 
nflectix]  and  contrncled  by  rlicumfltism  will  be  more  suitably 
relaxed  with  a  comttant  and  gtnbV  current  of  mcdloui 
etiength,  or  l)y  single  shocks, 

Efjually  favorable  results  were  also  otrtained  Irom  thcae 
olectric  idioclts  in  chorea,  by  applying  largo  oonducton  to  tho 
cervical  and  Inmbar  portions  of  the  spinal  ciiliiiiiii,  pMbahly 
on  account  of  tla-ir  directly  rwlucing  the  irritability  nf  tlie 
spinal  marrow.  It  i«  otlcn  difficult,  in  reflex  spasms,  which 
m  frequently  come  under  medicjil  treatment,  to  diwuver 
and  attack  tho  real  starting-point  of  the  affm^tinn,  yet  the 
ntocdHt  of  tli8  treatment  depends  entirely  ujKtn  it.  Some- 
tiniea  it  k  po^ible  to  tind  rf'gioni"  or  pointM  tender  by  being 
tondied  or  pressol  upon,  againi>l  which  tlien,  by  way  of 
trial,  the  treatment  niunt  be  especially  direrted,  by  applying 
to  them  the  positive  polo  of  tho  batten',  while  the  ni^tiva 
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pole  i»  ptaoMl  upon  any  other  remoM  epot.  Tlie  ganglia  of 
tluj  gTMt  i^rniiMiUtetic  appear,  in  eome  coma,  to  bo  aipcciiilty 
Bucli  tender  points,  the  influence  of  wliicli  eratcni  upon  the 
Tolnntary  miuclee  can  liardly  be  duubtod,  kiiioo  1«to  n- 
Boardies  Iiavo  auoceaiirnUy  proved  t}ie  intemtixttiro  of  tud- 
motor  nerve-tubules  with  motor  and  fteiiaitive  nerve-fibrea  in 
a  oonsiderablo  nambur  of  motor  and  uiixud  Den'tw.  Remak, 
eepGciallj,  having,  in  an  interesting  troatiw  on  "»pa«ni  of 
the  fiitcia]  muKlo)," '  pointe<l  niit  the  cerrical  ganglia  of  the 
■jmpftthetic  ajateax  ae  the  frvciiicnt  starting-points  of  this 
i^ection,  BUQoeodied  in  curing  it  throngli  Uio  ^iilvanic  treat- 
ment. Xo  aucooM^il  rrauH  can  be  obtained  IVoni  tlie  em- 
ployment of  electricity  in  paralysis  agitans,  by  reason  of 
the  anntoniical  cbanpM  found  tn  tlie  brain  and  spinal  mar- 
row after  death ;  yet,  if  the  cai'u  -bo  rcociit.  aiid  trembling 
rtttrictcd  to  one  extremity,  the  uw  of  the  Aptnal  marrow- 
root  current  in  snch  roanntur  i\b  to  apply  the  copper-pole  to 
the  apinal  marrow,  and  drawiiifr  lliu  xinc-polc  slowly  idong 
the  corrc^pnnding  iiervoiu  root^  on  its  Ktde,  tito  trembling 
may  l>e  diuiiiiiBhG<l,  and  lite  functional  power  of  the  extrem- 
ity increaaed. 

In  irritable  individnata  it  is  especially  neceeeary  to  l>egin 
tlie  treatment  with  very  weak  currents  and  to  eonlinne  them 
for  a  abort  period,  with  iutormiiwiona  of  from  one  to  two 
day*,  otberwiM!  the  local  npasms  may  become  general,  or 
even  tarn  into  tJie  most  frightful  convulsions.  On  tbe  whole, 
it  will  be  more  suitable,  in  such  eaM»,  to  pncedo  the  ate  of 
electricity  by  tlio  employment  of  remodiea  causing  a  atrong 
derivation  upon  llie  inlvtinal  canal,  or  baring  a  directly 
sedative  influence  ujwn  tlie  nervous  snteui.  For  tlicse  pnr- 
]>o«ot,  uiutallic  pniiurationn,  anwnic,  and  narcotic*,  may  Iw 
lued,  tlie  latter  cKpotially  in  tlie  Hliape  of  tn'pndpmiic  injec- 
tions of  morphine  and  atropine. 

Cx6it  65. — Thekia  von  K.,  a  strong,  hcaltliy  girl  of  thir- 
teen year*,  very  mnoh  develuitcd  phynicidly,  Imt  who  bad 
■  It«rilMr  Ktln.  VTwlMMcfcrift,  IBM.    Vm  Il-n. 
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not  Tet  nienslrusted,  waa,  about  two  yews  ago^  in  July,  ld40, 
ftttavkL'<(]  witli  pertuwu.  In  »|>ile  of  tb«  dilfvrout  muiu 
eiiijiloyei.!,  l!io  ]>ftroxyi«iiw  inoreiLwd  in  violence  anJ  fre- 
ijtiency,  until  they  occumy)  every  ten  or  fifteen  niiiiutus 
Uating  from  two  to  three  minuti«,  and  fiually  rt»iiltlu(:  i& 
boaneneu,  wid  afterward  in  complete  iii)iioniu.  TIua  Rtate 
loatvd  till  January  94,  II^),  wlten  tlie  patient  a^tun,  for  tliit 
fir»t  time,  uttered  a  sonnd.  In  tlie  next  fuur  wcoke  the  pa- 
tient inipi-oved  ho  much  that,  at  tile  end  of  Fi'hniary,  tia 
was,  tliu  elill-4:ouli  tilling  boatwneis  oxecpted,  pcrfi'ialy  woU. 
Toward  the  end  of  Soptwnbcr,  1950,  a  ^li^ht  pnlinouiiry 
catArrh  ri«t  in,  whiiOi  gradually  tucreaHed,  and  was  aocomjwaied 
hy  eonvuUive  attaekii  of  coughing,  followed  by  luutnenMa 
and  finally  by  aphonia.  LoL-cbce  woro  applied  to  tlio  throat, 
vM\",  I'te.,  to  tho  ncok,  ointtnunt*  of  VLTiitrinr,  iodiuo,  and 
naivolicd,  rubbed  into  tlio  laryngeal  region,  nitralo  of  ailnr, 
niiL^k,  diiMulving  and  quieting  remodiw  were  odnilnLitared 
without  jirtidiicingtlie  ptightei>t  c)iangoin(hoitymptouu,wilb 
the  exi-eptioit  of  a  transient  improvement  following  the  tuo  uf 
th«  mnsk.  Even  the  appearance  of  tJie  mensem  after  ibe  tfn- 
ployuitut  of  pilU,  c-iiiisistiiig  uf  atow,  galbaiium,  and  iron,  had 
no  influence  wliiitever  U])on  the  coune  of  the  dbuaM^.  Tbon, 
in  the  month  of  May,  1S51,  tbe  patient  came  to  Berlin  ftir 
the  purpose  of  consulting  Dr.  Itomberg.  She  was  affooted 
with  a  oomploUi  epnim  of  the  gtotttA,  a-curriiig  orety  quart«!r 
or  half  an  hour,  and  hutiog  up  to  twenty  minuttw.  Singlcy 
convuUively-ex|tellodoongtiing-ooimd.'i  were  intemi|»t<-d  by  a 
dix'p,  sonorous,  trumpet-like  noUe  oceouipanying  tlie  iu«|n- 
ration.  This  uoi<e,  apparuutly  rising  from  the  levMir 
liMnchial  tulx^  of  the  larynx,  intrndui-eil,  a-i  it  wore,  tha 
Hpaaiu,  and  predouiinated  also  during  the  attaelc,  ytuIdinK 
only  toward  the  end  to  the  more  or  lees  oooncvtud  i-ougluug' 
»oii»d^  At  tin  aaiDO  time  tho  face  was  deeply  nxldi-nt.i], 
the  mnsclM  of  tbe  &ce  and  neck  sipasinudically  dbtorted.  the 
hnndd  and  feet  moved  conmUively,  and  the  puloe  hoctune 
acoeleratud.    Tliese  itoroxyania  wore  most  frvqiieul  itt  the 
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doming,  (lirninidHyl  n^hiou'liiit  In  tntututt  v  iii  tliii  ■ftornooo, 
niid  c«uod  entin-ljr  »l  night.  The  a|)hi>niii,  hnworor,  otEII 
continued  rhe  sauie  witboat  wiy  internusidnD,  so  that  th« 
|MitiL-iil  ooiilil  not  jiixmIuw  i>vi>ii  tlio  sl);{hti«t  fruntid.  Other- 
wiM)  nil  thv  fiitiftion*  Iff  tliu  iMttiviit  wl-tv  iiuniiolly  pvr- 
fonnv<).  Mill  her  nppeiu^iKie  waa  not  Buch  ne  to  indicate  di«- 
MM.  Homberg  firet  c»ilm(1  *  Mliition  of  nitmlu  of  silver  to 
ba  pencilled  repi-itt«(lty  over  the  inucoiu  niutuhraiK'  of  ih^ 
Unrnx,  while  the  carlwnato  of  copper  witli  belladonna  <m»' 
given  iutomiiUy  in  incruwiug  doMfl.  As,  Id  6pite  of  the 
continued  I'mploytucnt  of  thoK  meiuut,  tlio  poroxysnu  di- 
minished but  tittle  in  viuleuce,  frequcmcj,  and  duration,  he 
finnll)*  ordered  th«  induced  electricity  to  bo  applied  to  tJie 
enfivrin^  urgMi. 

'Wlien  I  firet  saw  the  patient,  Jaly  IS,  1951,  tlie  attacks 
ocearred  about  every  half  hour,  liiiiltnj;  for  fifteen  ininntw, 
and  acoompanteil  by  the  alHivv-mentiouc*^!  Bym[»tom«.  Thb 
wan  undoubtedly  ui  affection  of  the  inferior  laryngeal  nerve. 
Alter  sixteen  applications  of  the  imlucis]  fiirn>nt,  made  io 
Nxteen  ootiseotitiv«  days,  each  lafiting  for  half  an  hour,  an  In- 
terval of  two  to  three  hoars  ciifucd  Iwtwci-u  tltc  iiaroxysnu, 
tin*  dunttion  of  which  was  miw  tOtortenwi  from  Ivro  to  five 
minuter;  I'Dth  the  truiniKt-liko  sound  and  tbi>  e^MUiRodic  ao- 
tioit  of  Ute  niKsdori  of  tlic  face  and  nock  alao  boouno  weaker. 
fVom  tl)«  4tli  of  Augxut  two  ap}>lt<'aii(inR  vers  mado  datly, 
inconsequence  of  which,  the  number  of  paroi^wDa  decreased 
80  mnch  that,  on  the  10th,  they  rcciirriM)  but  twice,  each 
haxHnf;  n  dtinttiun  of  atwut  fonr  minutM,  mid  from  that  day 
till  the  Itlth  of  Auguftt,  when  tlto  iwtiont  Icll  for  hi>r  lioniv, 
she  mnained  perfectly  tree  Iroiu  8|MAnu.  According  to 
letterv  recoived  afterwanl,  slio  coiitititiod  to  d>i  well;  the 
aphonia,  which  on  her  dcfNUture  had  iriiprovod  so  mncli  as 
to  enable  her  to  niter  a  fow  feeble  soundii  with  a  hoaiM  tune, 
di<l  imt  diMjipcnr  until  nAer  a  year — without,  however,  tlie 
ftirtbcr  use  of  any  ineOiciuv. 

Oasi  06. — Ifiss  T.,  aa  apparently  hoaltliy  and  robust 
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girl,  si:(teEn  yean  old,  vitli  a  re<n)1nr  litit  fccMo  ontamfiiilik, 
pul  Lurfetfir,  >ii>oii  llio  BiiviCT!  of  Dr.  Nafp?l,  iiii-ler  iii;r  am)  im 
tlio  '20tb  of  Jannikr^,  180:1.  Tlie  diHciLse  having;  hwl  u  mild 
Itegioniiip,  liad  now  existed  for  on«  joar  nnd  tlirwj  inonthi. 
It  liiul,  liowoYor,  )iicn'«»c<l  to  imic]i  43uring  tliv  litii  inuntbi, 
Uiat  it  uocurrcd  orery  few  minutae  while  e)io  wm  awnkit, 
Dnle«)s  lier  uttention  w«a  rery  mncli  en{;n^:od ;  oulj  in  tba 
utlvmooti  a  eliglit  iBt«r\'»I  of  fiiUtiii  miiiiitm  ciibikmI.  Il 
whb  Aoeompanied  bj*  a  noi»j,  inxpinlury  niiiniiur,  wliirli 
oould  he  lieard  in  every  part  of  the  lioiieo,  and  viu  fiilluwod 
bj  a  ehort  e.v]>iratioii,  aci^ompanied  by  a  pvculliir  odor  of 
the  food.  I  ni-od  not  mention  tlint,  bceidoft  tho  Iron,  vtMj 
narcotic  and  nervine  had  bc«ii  uwhI.  There  was  in  tlita  cMBi 
beyond  doabt,  an  affection  of  the  pncumogastric  nenre,  m 
itiitgidtus  appeared  as'littlo  dtirln^  the  olootriti  irritation  (if 
tbe  plireiiie  nt*rvi3  att  In  diaphraginatic  pltiiirioy.  On  tliE* 
aooount,  iKktli  the  inducc<l  and  the  etablo  cjonatant  ciir- 
ri'ute  vrerc  dirortt-d  against  tlio  vapis  on  cither  tide,  Aa  llt^ 
fornic-r  tweuicd  to  liavc  more  elToet.  I  iiAed  tlio  iudoow)  eu^ 
rent  exdniiivelv  after  the  twentit^th  application  (Maf  &tb), 
yet  tliirty-onc  more  applications  vmn  neottwary  in  order  Ut 
relieve  tho  patient  entirely.  A  flight  n>hi|M«  oocnrring 
aAer  come  time,  won  (juickly  removed  by  means  of  a  klmplo 
dietetic  rt^men. 

IlifleUliuiin  '  enroll  tho  followiii|;  ca«e  of  pharyngeal  «pMin 
by  ineaitM  of  tho  continued  current : 

A  man,  tweiity-MX  yean  old,  who  liad  qboI  araenio  for 
acmo  itHMOM,  was  attacked  with  a  difficnlly  in  Awallowioft, 
and  lia  finally,  In  cantoqnenoo  of  a  •piwin,  found  it  ]m|HMi- 
hie  to  en-allow  any  thhig  at  all.  As  Boon  aa  llie  ft)od  ai^ 
rivoil  at  tho  jihiir^nix,  it  vn6  rojoctod  throiitflt  tl(o  moaih, 
while  lii^piiiU  retuniixl  lhru»);h  the  iiom^.  After  lEiffuIiibaim 
had  firet  applied  both  dsetrwiM  of  a  large  clioin  of  Fnlrer- 
macber  on  cither  aide  of  IIm  neck  on  a  level  willi  tlio  pnoo- 
mogaatric,  ho  appliiit,  on  the  second  day,  the  enrrent  of 
■  Dc  !■  Dfiphagle,  el«.    Aaule*  il«  I'filednciM.    JiiaiWf,  IMI. 
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jnrtcfln  unoll  plum4-iit»  of  Daiiietl  for  fifteen  ttr  twenty 
tninntce.  Aftcrthrw!  ftpplUmlioiia  tlie  jMitiuiit  coul'i  ewnlluw 
finely-vut  meat;  ind  was  cnnMl  hHor  the  fifth  iipi>ticat[oiL 
In  oHf r  (o  jtrt'vwit  «  rcUpiw,  he  wu*  niilutiyinitntly  gnlvaiiiu><) 
four  ttiii««  tiiorc. 

Popper'  reports  tlie  foUowiti^  cbso: 

An  nppsrcntly  IiMkllUy  gxr]  ^iiHoit'I  ftv)m  x  ct>titlntiitl 
(luuintioit  of  tilt!  Htoiiinch  tlirongli  guMO,  toDtlonieM  upon 
proMure,  constricting  p«in  >»  tlw  ■toDUwIi,  Mpecially  after 
entingf  GTOPt«lion,  imil  vomiting.  No  remedy  gave  «iiy  ro- 
lief.  Fopp(>r  pliK-ed  boUi  jK>lt»  of  nn  indnoHoti-nppArmtiu 
Dmr  tnch  iithcr  ii}»un  tlto  gutrie  region  befofO  eating,  and 
ol1iiwi>t1  t)ir  cunvnt  to  prua  tbrongfi  it  fur  five  minutes. 
After  tlio  tint  itpplication,  tbc  vomiting  dinitnisliud,  and 
after  the  twelfth  appltrntion  tlio  patient  waa  curvd.  Still 
the  treatment  wh»  continual  for  t>omit  time. 

In  very  iltMi>«rato  oOMw  of  uorvonn  vomiting  of  pregnnncy, 
Bricheteiui  met  with  BOooees  in  tJiree  caam  by  tlie  following 
mvtliod ;  Hl'  plaixil  hi>lh  eloclroiiw  of  a  wwik  eitnent,  at 
tlio  lioginning,  in  Uiu  miiliUe,  and  towunl  th«  end  of  eneb 
meal,  for  several  minutes  upon  tlie  epigaHtrinm. 

L'nfortnnately,  the  employment  of  cloetridty  i«  not 
Biieco*«ful  in  many  caMM  wbum  it  i»  n[»p«rently  iiidicat««l : 
thux  I  trentei!,  williotit  any  Mioow«  whatever,  a  girl  twcnty- 
fira  yeara  of  age,  ft  patient  of  Profcfcsor  Ilein^eh,  who 
8ntTvrc<l  from  singnltua;  alim  a  patient  of  Dr.  Htoitirucck,  m 
girl  of  the  same  age,  Hufforing  fmni  ii  HpaNmodic  eoiigh  ((I»e 
so-oiIImI  HhiM])'»  oougli),  wluTtT,  howevor,  there  wiiru  no 
fipMJal  eymptoina  warranting  tlw  aa^umpUott  of  its  l>oitig 
eimed  l>y  reflex  action.  The  Mmo  nogmtivo  roanlt  was 
natnrally  ohtainod  in  a  oaw  of  fp«aoi  of  tlie  diujdiragin  at- 
tarking  an  npfMUvntly  vi>Ty  healtliy  girl  daily  fr\itii  live  to 
eight  tiniM,  tniutmneli  as  tlie  fint  illneHD  of  the  [katicut  conid 
bo  dcalucod  from  a  fall  down>iitaira  happening  a  year  and  a 
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balf  ago,  followed  immediately  liy  dyf>naeiioiTli(Ba  (caused,  ■■ 
the  exwninatiui]  sliuned,  b;  a  i-etrovenio  utori),  and,  a  f«ir 
nionUts  aftenviinl,  by  the  flret  diaphni^rnintic  i>]Muiin  in  oim- 
MKineuoo  of  nolent  uientul  vx^^iti^ineiiU  In  tliia  Ra««,  Ibv 
fpdvanic  treatment,  undertaken  unly  u])<^ii  the  tirgeut  ()e«In 
of  thti  parviits,  hud  iiaturutly  iiu  duix-i-m,  but  tlio  liiuU  treat- 
niuiit  of  liiis  dwplavcd  utoriw  kcuiwI  to  have  a  favorablg  inilti- 
eiiee  uik>ii  both  4y^<>enorrliwa  and  spastDS. 


CjUE  67. — Paul  Staeger,  aged  oleren  years,  weak  and 
Krufulous,  was,  without  any  knon-u  cau»c,  taken  about  foor 
months  a^  with  u  trembling  in  the  right  arm,  which, 
altliough  it  diflappeared  after  swiue  tiuie  by  obfter^'icif;  ]>ar- 
foct  rest,  yet  teuiporarily  returned  utler  any  niouta)  or 
phytiinil  exertion.  Since  October,  ISi',  the  uiotlier  noticod 
a  remarkable  increase,  wbicb  attained  it«  height  betwaen 
the  lOtb  and  V2d  of  October,  ik>  that  the  Uttle  patient  was 
unable  to  keep  tiie  arm  tjuiet  for  one  inument,  the  tuud 
flying  all  over  the  paper  nt  every  attempt  to  write.  Upon 
Uie  advice  of  Dr.  Bartel,  the  patient  was  placed  under  my 
care.  Alter  having  faradined  the  muncles  of  tlie  arm  and 
band  on  the  22d,  33d,  and  35tb  of  October,  the  movQOMOtt 
ceaaed  entirely,  and  the  boy  wm^  able  to  write  again.  The 
cnre  waa  ]>ermaiient. 

Cask  US. — Hermann  Beennaun,  aged  futtrteen  jrear^ 
for  lw()  yeam  Mtitforvd  from  a  gTadually-inerciuin};  ta*m- 
bling  of  the  rif^ht  arm.  lie  wm>  »enl  to  me  on  tlm  ^iilli  of 
8«pton]l)cr  by  ProfenAor  Tranbe,  when  I  treated  liim  with 
UkO  oowtant  eurreut  by  allowing  a  stable  i-um-iit  to  asvund 
ft*om  the  radial  nerve  to  the  braebial  plexu»,  afterward  irri- 
tating tti«  extensor  mu»cleH  of  the  arm  and  hand  with  weak 
labile  currents.  The  patient  improved  in  a  marked  man- 
ner from  the  third  application  |Oet<))>er  3d),  Bo  that  lie  waa 
able  to  keep  the  arm  extended  fur  half  a  minutu  witboul 
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trembtiiig.  Aftor  the  tcntti  R])]>Ii<'iiiinii  (October  13tli).  lio 
ooiild,  by  exerting  Iiiiiatelf,  writ©  for  »  quarter  of  nn  lionr 
wttlioiit  tremUinp.  I  finiBlie«I  tlio  trwitim-nl  witli  the  nine- 
(<i-iitli  iti)[)lication,  &£  the  tremhlm};  liwl  (^umhI  f.^  oigbt 
(Irvh,  not  only  in  u  «tate  of  rest,  but  sleo  in  wridng. 


E.  FlioM,'  hiiviii<;  iiiv(-tt!;?ilc(l  tbc  MHlntivf  nctinn  of  tlm 
(N>n^luit  gahitnic  cum-iit  mi  tbu  iiu)iulM;  uf  tlio  heart  in 
twentr-foor  cases,  of  whicli,  in  nineteen,  no  organic  Icflion 
cool'l  ltL<  i^rovL'd,  n-btiti  fivu  biul  a  structural  diseage,  fimni]  it 
diiuinutioii  of  the  oymi>t<>nu  in  all,  wltilu  bo  ubtniuett  a 
perfect  care  of  a  birge  nunil>er  of  thow  liolonging  to  the 
first  cntopory  after  from  five  u>  six  apjilicatinna.  Flies*  iij«kI 
for  tbi«  jiiir|K«4;  uiiUI  currentfi,  cuiwtiig  a  moderate,  rarely  a 
ftron^  bimiiiijr,  by  applying  them  to  either  vagtu  daily,  or 
every  other  day,  for  from  one  to  two  minutes ;  tlie  <iew(*ri<Hng 
current  i>rovcv)  to  be  more  eWeat-ioiie  than  the  a^^ending. 
The  patient  felt  relieve<l  and  relatively  Iwttrr  a  wltort  time 
aAoT  the  o]>cning  of  the  circ-iiit,  and  the  itnprovcinent  lasted 
for  »  lottgcr  ur  iJiortur  [(eriod  of  tlio  Mime  day.  after  the  first 
application.  After  scveml,  and  Aometimea  after  many  np* 
plicntiim!!,  this  feeling  (if  w)mfort  U-camp  pcnuanenl,  oven 
in  vaiiee  of  organic  dirwaMi  of  the  iMjart.  Later,  a  jwreepli- 
blo  deerenae  enHued  in  the  ititenaity  and  fV)?<jii(>ncy  of  the 
iinpalM-,  and  of  the  noiindi.  iif  tho  heart. 

Tlio  Aaiiio  phytiieian  rc)>ortd  the  following  case,  which,  in 
itio  course  of  lliv  gitlvanie  treatment,  vtaa  repeatedly  enb- 
jocte<l  to  a  riircl^il  examination  by  Dr.  E*b.  Miuik,  lecturer 
on  mcdicMl  diagiKmju. 

Carl  Berp,  twenty-eix  yuan  of  age,  n  «h«ioinakiT  by 
irnde,  reUtiw  that  having  had  two  yams  ago  an  attack  of 

■  (ItiMrvtIiaaa  m  ih*  lallMOM  of  Uia  OoHUal  (Urank  Ciimal  npan  ihe 
UvrlilJlT-larrauri  ud  AupMMad  IibiiuImi  of  Um  Uotii.     B«tL  Ella.  Wocb«D- 
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inftammatory  articular  rbemuatisin,  lie  snfTere  BiDce  that 
time  from  palpitation  of  the  heart  and  Bliortneaa  of  breath, 
increasing  in  violence  after  every  mental  or  physical  exer- 
tion. He  is  prevented  from  lying  on  the  leit  side  by  this 
palpitation  becoming  bo  violent  as  to  shake  the  whole  body. 
Diagno^iB  of  Dr.  Munk :  Insufficiency  of  the  mitral  valve 
and  constriction  of  the  left  auriculo-ventricular  opening, 
dilatation  without  considerable  hypertrophy  of  the  right 
ventricle  (for  the  second  sound  of  the  pulmonary  artery  ia 
but  little  increased).  Radial  pulse  80,  small,  regular.  After 
the  first  application  (December  11th),  the  patient  professed 
to  feel  more  quiet,  yet  tliis  was  not  pennanent  even  after 
tlie  second  application  (December  15th);  the  difficulty  of 
breathing,  however,  was  less.  After  the  seventh  applica- 
tion, the  dyspnoea  had  disappeared,  the  violent  palpitation 
ensued  only  after  great  exertions,  such  as  fast  walking, 
mounting  stairs,  etc.  The  pulse  continued  unchanged  in  fre- 
quency. After  a  few  more  applications,  tho  patient  was  ea< 
abled  to  lie  on  his  left  side  without  any  difficulty.  On 
February  2d,  after  twenty-eight  applications,  Dr.  ]tfunk  af- 
firmed that  there  existed  a  compensating  hypertrophy  of 
the  right  ventricle,  with  an  increase  of  the  second  pulmo- 
nary M>und,  which  probably  accounted  for  the  greater  ease 
of  tlic  patient.  Neither  could  the  freiiiissemetU  caioire  be 
felt  any  longer.  The  further  treatment  improved  tho  health 
and  a]>}jearance  of  the  patient  so  much  tliat,  on  March  4, 
1861,  he  was  dismissed,  after  the  forty-third  application,  the 
impulse  of  the  beat  not  being  too  strong,  with  a  frequency 
of  SO.  On  April  7th  and  May  2l8t  of  the  same  year,  the 
patient  called  again,  informing  me  that  his  health  was 
tolerable. 


Case  69. — "Wilhelm  May,  twenty-one  yean*  of  age,  a 
fusileer  of  tlie  eighth  regiment,  enjoyed  always  good  and 
robust  health,  until  he  was,  in  Xovember,  1850,  received 


SPAS  us. 


35d 


into  tlie  spvcial  b4)6[>ital  of  tlie  tbnrtb  anny  oorpa  ou  nooonnt 
v(  ft  rlietimatic  inflntiitUKliou  of  buUi  ejos,  prv<]oniiiiiiliitg, 
however,  In  the  right.  Thi'  diHUute  <?iititiiiuc>il  f»r  Gw 
niunthe  with  IVoiiient  cxncerhation^  aikI  reitiiwionit,  withuiit 
producing  any  local  cluuige  or  luiivjiig  any  otlter  rc^iduo, 
except  an  cxtranntitiaiy  pliutophobiu,  onusiDg  a  e|Muntio«1ic 
closure  of  llie  eye«  whciioror  expo««d  to  a  san-niy,  while  iIm? 
piitii'iit  c-ould  open  them  alwuya  in  tlie  dark.  Tbo  niurfaid 
i■TiU^ility  of  U)«  orbJcnUirn  palpclirurtiiu  affoctod  al^,  dur^ 
ing  thti  month  of  March}  •onral  orluT  ntu>«-li»  in  tliu  vicini- 
ty, vis.,  the  i»rrt^or  sapercilii  of  cither  oide,  tlic  xygo- 
nuUione  major  and  platyeina  of  the  riglit  I'ide,  so  uiucli,  tliat 
thoM  miuclM  wrrv  utfuL'tctl  with  t-|iiit^uiii  iidm  each  altenipl 
to  open  tliu  pyo«.  Townrd  the  end  of  tlte  inontli  thu  diieaao 
had  Dot  only  graditally  inmvuscd,  Itat  also  attacketl  the  more 
distant  inuK.'k^  uf  tliu  right  eidv,  viz.,  the  etomocli-idiMnaa- 
toidcuN,  thv  itciileni,  and  tlio  loiigiu  colli,  «o  tliat  now  tlie 
beed  with  ita  iwituhing  ninwlee  waa  oontEntuilly  rotiilctl  In 
a  semidrcJe  fn>m  the  right  to  the  left,  wludi  motion  wai^ 
only  interrupted  daring  elcep.  The  penduluni-liko,  rotatory 
tnotii>n«  of  the  head  proceeded  evidetilly  fnun  th«  njui^nxidie 
convul-iiuii^  of  the  orbiculuris  palpehraruiii  whii^h  at  fir>t 
only  liapiwnod  when  thv  (mticiit  tric<l  to  open  tho  cvm,  bat 
aftcrwHrd  hvcame  Hpontnticond.  In  addition  to  which,  in- 
voluntary motions  of  other  inuiicIeK  followed  in  eonsc<itiencv 
of  the  nervotu  irritability  of  tlw  patient,  eaiuwtl  by  tlw 
length  of  the  affcaion,  and  the  long-continned  ontiphlogiiitic 
trMtnient.  On  the  8d  of  Jtinr,  I  Itq^  for  the  first  time  to 
treat  thi*  patient  by  eieotricity.  I  faiadized  every  single 
offectM)  muscle,  and  had  tlie  jileuora  to  ramovo  thu  eon\-ul- 
■loiu  of  tlM  facial  niuKiro  after  tlM)  BOCOnd,  and  tiiu  i-puA- 
raodiv  motions  of  the  omrlcal  ioumiIca  after  tlio  fifth  appli- 
cation of  oii<M)uiirler  of  on  boHr%  dnmtinn. 

Tlie  Mi*alle<l  wrj-neck  (tortictillifi*,  dc|>«nding  upon  a 
clonic  spaiini  of  tlie  •lemiwleidoinoAtoiih'itt,  lutudly  with  tho 
cojrperation  of  thu  rotatory  niu*clw  of  the  uceipilol  rvgion. 
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is  moetly  of  a  croeeed  origin.  It  is  deTclojicd  citbvr  in  oooats 
qucnrv  of  uu  aetlioriiiL  ([>aralyifi«,  utrupli)-)  uf  lliu  anln^;i>n{<U, 
frotn  u  tciidcucy  of  the  hc«ltliy  niuKcleA  to  keep  tlie  beiul  tu 
its  normal  [>oi>ition,  in  wliicli  case  it  is  cured  by  ttm  induoiKl 
current  being  directed  to  the  antugoQiBte  (eoo  Cute  70),  or  it 
is  caiuvd,  aeconlini^  to  K«inRk,  liy  n  niycUtl*  lutprmli?  uf  tliv 
opiweite  Hide,  within  tlie  region  of  tho  Uteral  wIiirnnA  of  the 
cord,  from  wluch  tlic  roots  of  the  aoceMory  ucrvw  taku  their 
origin,  xnd  tlit-n  it  u,  treated  euecowfaUy  by  reraorin^  iliv 
myvlltiji  throug'b  tb«  countant  cnrrent  (»c«  Kemidc'ii  ciuw). 

Cask  70. — Mr.  toh  R.,  a  high  official,  of  a  weakly  eon- 
Btitiition,  had  Ixwii  suflvriug  (W>m  bin  yuiitli  from  a  Ityp«tr- 
iei«tbe»ia  of  tlic  ncn'vo,  wliioli  caiucd  liim  bo  tnncli  tiiontal 
anxiety,  that  at  times  he  became  tired  of  life,  lie  iiiarried 
in  1$46,  being  then  thirty-six  years  uf  age. '  In  the  next 
ymr  hi«  general  health  improved,  yet  tiie  ulightMt  duvta- 
tion  Irom  biii  accu>>tomed  way  of  living  vauM*d  intuleralilu 
pain  in  the  hea<l  and  back,  which  only  yielded  to  abaoliitv 
rest.  At  ibis  tima  also  a  bftmorrboidal  affection  bei^n  tt> 
abow  itwlf.  In  iiHb,  tho  {xatieiit  nulice<l  that  hi«  riftht 
hand  made,  while  lie  wan  writing,  involnntary  motiona,  and 
iu  18AC  bin  head  also  followed  these  movements  In  the 
mean  time,  profuse  luctnorrlioidal  hwmorrhag«s  had  taken 
place,  incn-aning  hiit  woakiieM  day  by  day,  and  dopraa^tig 
him  mentally  and  physically.  The  n^  of  tlie  Franeen  balli 
and  A  eubRMitiunt  coUt-water  treatment  alleviatc<l  thes» 
«ymptomi<,  but  it  wiu»  not  till  lite  year  18£&  tliat  biit  strongtii 
inorea^ed  to  any  notiocablo  extent;  he  now  became  mor« 
Bclf-conGdent,  and  all  his  fnnotions  were  more  norinally  per- 
fonncil.  From  tliii^  time,  however,  an  Ineroniiing  ucaknOM 
(if  tlie  right  Hide,  ditliculty  of  writing,  and  a  ntinibnnw  of 
tho  hut  three  fingers  of  the  right  liatid,  lieeanie  apjiarcnt. 
I'lnally,  he  noticud  a  comtidcrablo  inclination  of  tb«  head 
to  the  right  nide,  fto  tlint  he  wan  iiimblo  to  kei^p  it  la  iu 
normal  position,  utiles  lie  powerfully  exerted  the  left  sterno- 
cleidomastoid niuirclu  while  at  rest,  or  by  preseiog  tbe  emuo 
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■gtlnst  tlio  rij;lit  itido  of  itie  oliiii  wliilo  witlking.  'Wlicn 
tlie  patient,  apon  tlie  adriee  of  Br.  AVolft',  nppUed  to  tne 
on  Muj-  6, 1860,  I  found  tlio  U>fl  tcaloni  mnacles  reaurk- 
n1)l;  ivInxtKl,  n-iUicrod,  nnd  eniiicUtv*),  tlicir  ol«ctro-inii«ca- 
lar  contractility  and  sensibility  lieing  very  mnrli  reduced  ; 
tbc  reaction  of  tbe  othor  cervical  miuclcs  was  tionn&l. 
After  tlie  ei^hlli  faradizatiun  of  the  loft  ncuJcni,  tlie  pk* 
tk>nt  was  enabled  (Hay  18th)  to  bold  tbe  bead  for  a  few 
tnotnonts  in  its  nortmil  pMition.  8ixtc«ntlt  a])plicatioa 
(June  Ttii),  patient  ciui  nov  }io!d  tbe  licitd  Ktraigjit  when 
walhing,  without  tbe  support  of  tbe  cane,  neither  does  the 
hood  follow  th«  niotiuii«  of  tbe  bnnd  when  ho  writes  elowlr. 
On  July-  23d  I  flui«hc<]  tbe  treatnu-at  with  ihti  tbirty-tiKli 
application,  in  order  to  allow  tbe  patient  to  qmi  l)ie  niar»])- 
biitba  in  FtansenBliftfl.  Tlio  left  BCnIoni  niuficlo«  bad  in- 
creased coufiidembly  in  volnino ;  wltuii  tlw  |>ntieiit  ititA  itill, 
bitt  head  i£  nearly  t^traiglil,  hi«  walk  U  Aro  and  may,  npitber 
it-  Iw  now  tronUed  by  the  rotatory  movements  while  writ- 
iu{;.  I  liad  repeatodly  ooca^on  to  mu  the  patiunt  afteiN 
ward ;  the  apaun  faw)  not  returned  in  1605,  when  be  diet  of 
pbtliikia  pulmnnnnt. 

Kciiiak  n.-|iortft  tliu  following  case  in  the  Med.  Central- 
Zeitmig,  1862,  p<^^18S: 

Lindner  wwt,  in  Xovemhcr,  ISGO,  taken  with  tortioolUs, 
after  hann^  lioen  ux]H>iied  to  n>ld,  and  nitor  biiviiig,  t)io  day 
belorc,  loaned  ono-quarlor  of  an  hour  orcr  a  cliair  witli  hja 
nvck  twirtled.  Itcluf;  unable  to  work,  the  patient  was  re- 
oeivvil  into  the  CharitV!.  Here  epaaii  in  tin;  rinbt  aecL*8ory 
and,  corresponding  with  it,  in  tbc  right  aterttnchtidomaft- 
tuid  niuju'lw  having  been  dia^io"1  io»te>l,  tbe  rijjht  «Id«>  wM, 
for  fimr  weeks,  trcAtod  with  antisjinimoiliM  and  oleotricl- 
ty,  without,  bowovor,  accomplidiing  any  thing.  Remak, 
to  whom  the  [mtiiMtt  now  aiiplicfl.  found,  in  tlio  Irigiiniim 
oervicalo  of  tbu  oppoaite  0^^)  flid<%  knotty,  painfnl  swellings 
(about  tin  nalurw  of  which,  whether  belonging  to  the  lym- 
pbfttio  ghuicb  or  to  the  nama,  he  wm  donbtiHil),  and  appUed 
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to  those  iqwtt  ImcJioi,  nngoctit,  liydr.,  eU-.,  and  tho  cun^latit 
current.  The  ihaticnt  hnproviujii;,  l>ut  not  yot  hoirit;;  vnrod, 
went,  after  four  week*,  t(»  the  clinic,  where  th«  ht»t  iron,  on- 
lortunHtvly  without  Mny  rMult,  wiut  nisoU  un  ihu  ri);ht  niile. 

On  April  IS,  18411,  Limlnor  tKptuu  HfiiiliiNl  l<i  lii-ciftk, 
being  then  in  a  worse  condition  than  hefore.  Tie  wns  now 
perfectly  unahlo  to  hold  his  head  &till,  which  ho  roiild  du  at 
loiU't  for  II  few  miiiuteit  before.  Tliera  were,  hmiile*,  ituatui* 
bility  of  tlie  hit  iuh  of  tlie  phsrynx,  and  a  limited  Ann*- 
ihetic  flpot  in  the  foi«a  cerviculia.  The  constant  current  vu 
i^miu  applied  tA  the  left  eide,  and  a  {tcrfcot  ouru  obtiuocd 
after  n  two  montliH'  treatment,  from  the  middle  of  April  to 
tlie  middle  of  May,  and  from  the  middle  of  J  une  to  tho  iiud- 
dlo  of  July.  Ou  the  Ctli  of  Becemlier  there  remaiacHl  oolj 
a  Mmall  hardened  phu:e  in  the  ri^ht  Htvmoclcidoinaitoid 
miiAcle  M  the  rwidiiu  of  the  retlcx  »|)Mm  wliich  did  not 
again  return. 


Ttomak  maintains  that,  althougli^  according  to  hi»  (ucp»- 
ncncv,  thtrc  is  no  part  of  the  central  ncrvuiu  syntem  or  of 
the  eymjiathetiu  nen-e  from  whivh  a  lat«ral  or  donlile  chom 
cannot  ori^pnatc,  in  general,  the  mo«t  severe  coimm  bare  a 
compound  origin.  Thus  he  ascertained,  in  a  ciwe  of  ohms 
iiugnA,  the  Hputiu  of  which  wcni  so  violent  that  the  jiativot, 
a  girl  ten  ycunt  of  age,  conld  only  bo  k«|>t  on  the  bed  hjr 
exerting  great  force,  that  the  real  starting-point  of  th«  con- 
vuUioius  wliieh  had  iH^iin  in  tiiv  lult  tiiilf  of  the  body,  was 
Hitunled  within  the  region  of  the  right  ttide  of  tho  cervicn) 
]iorlioti  of  tho  spinal  marrow,  and  of  the  cervical  portion  uf 
tho  Hympathelio  non>'u.  On  tlto  right  »ide  thoni  wore  ulao 
syniptotnA  of  nvurilio,  and  a  knot  tho  tiza  of  an  ithuotid  in 
tliu  lil>ial  nerve.  Reinak '  adds,  lliat  in  severe  ea^iee  of  ehonta, 
nt  Iwst,  in  tho  earlier  Btagve,  the  noiiritiit  di»jip]warM  by  it- 
wilf  diiririg  the  central  treatment  with  tlto  eotutant  ournmt, 

•  IM.  CwMl^dMng,  IMa,  t*9>  »<• 
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while,  on  tlio  conlnrr,  the  peripheral,  «ltliou(c)i  qoietui|; 
1vitiporuril,rt  <u:U  rtUtcr  iiijuriomly  titan  otkcmriso. 

I  liAve  treated  a  iieries  of  iittaolu  of  diora»  (clwroa  iiiitinr), 
■tflVctiug  tliree  girU  at  the  ages  of  from  uren  to  ten,  and  one 
of  eixt«en  jeaiv,  with  ihnckt  of  a  )j«ttcrv  cun^irting  uf  altout 
thirty  etementa  (twenly-roiir  to  thirtv  in  one  a|']>li<-.-ilinii), 
Kiiil  oliaerred  after  each  application  nn  iuipmrenmul  f<>tluwi>d 
by  recovery,  50  tliat  I  cannot  hut  urf^  a  further  oxautiuatioii 
of  till*  mettuxl,  whii-li  fuled  uw  hut  oiir«  in  »  n-(H.'nt  nuw 
wliore  the  ayniploitiii  iiicivitAed  nipiOly.  Tliu  nuiulierof  a]>- 
plioatione  nweasary  for  a  f-onipletu  rvcovery  rarieA  between 
livo  Mul  toriiity-fiiur,  hut  thv  tini(  applinition  alwnya  pro- 
(huod  an  uvideut  iinprnveinent. 

Cask  71. — Miea  P.,  an  ansBmic  girl  of  sixteen  years  of 
■jfe,  a  jMtknt  of  Dr.  Friodheini,  Mnlfered  f(>r  olioiit  xis  weeks 
from  an  itiwenrity  of  the  movcnitiiila  uf  l>oth  halvei>  of  Iwr 
body,  bnt  more  eo  of  (he  right  side,  which,  hardly  jwrceived 
in  the  b^iinin);,  ini.-rcaiiod  from  vnvV  to  week.  Thu  |>a- 
tient  waa  uiiublR  to  kit  on  a  cliair  witliout  mnviiig  hiT  wlioli* 
body  or  her  amta  and  Icpt.  On  attempting  tu  grmy  any 
thing,  rLo  drop)icd  it,  having  no  control  ovrr  her  hands; 
•he  could  neither  write  nor  play  on  the  piaiii>;  whiK*  walk- 
ing, her  lega  perfontied  rotatory  muvcuient« ;  while  her  nrm 
and  ftliouldcr  were  raiawl  antiTiorly,  poAoriorly,  or  laterally. 

The  )Hittent  waa  placed  under  my  cam  on  January  ST, 
ISfli.  Aftct-  the  tifth  application  (Fettrunry  lltli),  an  ini- 
prorement  wiw  noticed  ;  after  tin;  funrloontli  applirntton, 
Iter  luind  wmm  MitHcicntly  ntculy  to  write  a  few  tinti-  tuler- 
ahly,  and  to  play  on  the  piano.  At  tho  end  of  March  (uftor 
twaoQr-lbur  H|iplic4itit>na),  the  patient  had  ftUty  recovered. 

BmDdikt  thtnU  hti  baa  met  with  no  ill  »iiocon  in  mon 
than  twenty  cases  nf  choroa  minor,  through  gnlranizatiun 
of  the  apfoal  oolgmn  in  nich  a  numiier  as  to  let  n  biirtly  i>cr- 
nrptibto  outtnt  aaueod  for  fhmt  oue  to  one  ami  a  hiLlf  min- 
ute* ;  moreover,  he  found  the  worst  ease*  impruve  tho  niont, 
na  hen),  after  a  few  applications,  the  chorea- like  niove- 
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mentti  were  rctlnced  to  a  niinimiiin. — I  luirti  not  bees  ■■ 
Biic4»(isfu1  b}*  tfaie  metliod ;  il9  emplovtnent  failidf;  in  ncTenU 
ca6f»  cuiii«<l  nie  to  rely  upon  tlio  ubove-mentioneil  motliod. 
Il«iic(]ikt  (jitotcs,  itmong  otlivn>,  tho  following  com  : 

Funny  Wiuclier,  Aged  eleven  yeu»,  nn  bein^  received  lirr 
trcatiiK-nt  (December  10,  1S6S),  lia<)  suffered  for  ax  Weelu 
froui  n  viulc-iit  cliorcA  minor  in  tli«  inuHclM  uf  Uio  extremi- 
tiee,  trunk,  liend,  and  face.  Tlio  p«ti«nt  wos  moving  cyn- 
tiuually,  aii<l  wss  nnable  to  make  any  fine  movomctitA,  not 
tivvn  tlio  buttonitif{  uf  livr  drw«.  On  an  euiniinatiim  wttli 
tlie  dR«ci>ndiiig  Hpinal  nuirrow-nvr^'o  and  nm-ro  mnwlo  cnr> 
reots,  tlie  semible  and  motor  excitability  were  foiind  to  be 
heightened  to  an  enormous  d«gree,  especially  at  tbc  %t\tat- 
itiff  of  the  cnrrent.  After  tlio  tir«t  Mtting.  in  whicb  foor^ 
teen  eleinenu  were  em]>loye4l  in  tli<)  dei«ribi>d  manner,  uncli 
a  calm  immediately  ensuet),  tliat  &lie  waa  enabled  to  button 
licr  drc«8  without  any  difficulty.  After  the  fourth  (I>eo(!Oi- 
her  VH\i),  the  [latient  could  knit,  in  n-hicb  Malu  nlie  re- 
mained till  the  23d  of  December.  On  Deoeiiiber  STtlt, 
another  examination  was  uiaile,  when  her  exoitability  wu 
found  to  bo  Tory  much  diminished.  On  December  80th, 
the  inorbJd  uiorcmcnts  biwatno  ho  mro  that  it  was  noconary 
to  oboenre  her  for  f»orer«l  minutes  in  order  to  notice  aoy 
cpasin  of  l)m  cxtrvniitut^.  On  January  8th  ohu  waa  gnlran* 
tzod  for  the  iNHt  tiniL",  and  was  dii«cliar^-d  fn>ni  thu  hoapitul 
on  Janiiarv  I9th  cnred. 


AVritur'e  para)yBt<i,  for  the  alleviation  of  wliifli,  proluibly, 
tlio  nid  of  I'lectricity  10  mwl  frofjueiitly  wmyht,  utfera,  un 
the  whole,  no  favorable  prognoflif.  Fimt,  Itoeaiimt  thoM 
afHirtcd  with  thU  disenflo  are  usually  able  only  for  n  i>lii>rl 
time  and  at  a  »iierifiee  to  give  up  tlieir  occu|uition,  wlu<.'Ji 
originatr*  and  tnuintalns  tbn  affection  ;  locond,  IiecnnM  the 
affection  ifl  met  with  in  n  variety  of  fonnfi,  tlie  auatocnloal 
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and  iih}'^otogi««]  oxpUoation  of  whivh  i«  exromlingljr  ilif- 
ticull,  yet  neceanury  for  a  rational  trmtinetit.  Wu  rau^ 
eepeclally  clutiii^iiili  lictweini  tlinw  kinrU.  In  tb«  lintt, 
the  (li»ea«o  cotitiisU  of  a  ruilex  ttiMuun  depeiKliiig  ujkid  aii 
irritation  of  the  nerves  of  tlio  hand  and  wrist ;  thv  second 
U  caused  by  a  psTMis  of  thu  exteneor  laosoles ;  while  the 
thinl  prvxrci-dtt  from  a  nvunliii.  TliQ  Bjieain  naturally  aa* 
suniM  another  type  in  tli«  last  case,  according  to  the  ee«t  of 
the  disease,  whether  the  ratlial,  median,  ulnar,  or  ntiit-r  iiltto 
Ia  8)>ii«iuudically  affected.  With  rogunl  to  the  trcatimiit,  I 
WM  to  happy  a«  to  viire  a  case  of  tlie  firet  category,  with  a 
voexiBtin)^  aniefltheeia  of  the  i-kiii  uf  both  thiimbd  iind  iikik'X- 
fiugvnt,  with  the  induct>d  current,  and  tlio  ums  of  tbu  liriuh 
(we  Cue  79) ;  that  fomi  which  dependd  upon  an  astlienia  of 
the  extenftor  muscloR  k  tteiil  removtvl  tbrun^b  their  fanuliza- 
Uon,  while  the  neuritis  is  cured  hy  tliu  uao  of  tbo  coiutaut 
current  (kco  Cane  T4). 

Caab  72. — Kr.  Joiwhinii,  a  Aecrotary,  age<l  forty-one 
yeare,  woe,  at  the  end  of  the  year  1851,  prubalJy  in  coiuo- 
qooDco  of  over-«xortioD  In  writlnfr.  aAected  with  spaanM  in 
die  tfaoinb  and  hulex-fin^-r  of  the  riffbt  hand,  r'iiii]M<liing 
him  to  Imre  off  writing  for  wvural  mnntiw,  but  poniiittiug 
liini  to  muRie  hif*  oi:(:ii[mtion  after  that  period.  Soon, 
hnwever,  be  percei^iHl  other  morbid  synijitotiia  in  \m  right 
hand,  viz. :  )Mun  in  tlto  inner  ude  of  the  vnd«  u{  tlio  dugvn, 
and  in  the  joint*  of  tlie  Ibnmb  and  indcx-flnger,  which  fbU 
lowed  e\'ory  attempt  to  write.  Neither  Toplitz,  which  tbo 
patient  vuiite<l  in  ItJM  and  1655,  nor  tltc  hmg-eun tinned 
eiiijiloyment  uf  the  ounstant  current,  bad  any  perwptiblo 
intlucniM*  upoii  it.  Yet  JiMurbiiui  waa  enabled,  although 
with  groat  pain,  to  mutinue  his  occupation  as  aocrutATy  till 
May,  1M51>,  wbvn  the  np[>tir  joint  of  the  thumb  twconie  bo 
uiucb  aflodtHl  It*  to  make  it  impoHHilili-  fur  him  to  hold  tbo 
pen  in  tlie  usual  |MMition,  compelling  bim  t»  grasp  the  pen 
alumately  between  the  Inilex  and  middli-,  nr  the  middle  and 
ring-fitigor,  or  to  (mIu)  it,  liy  uieaiia  of  an  ingvninu*  devioc. 
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to  ft  tliiiiibli'.  Tlio  liypodermic  iii^c  of  inbrphlno  rAnw«]  vio- 
lent  liiiniiii]£  ninl  oonxtricthiK  poiii  from  Ibe  i'Iaoo  of  injec- 
tion, along  the  tUumb,  which  tinuHy  o1)]i|^  tlie  pnUcnl  to 
resort  to  Ills  hH  bnnd  for  tliu  ]iiir]>i>M  of  wriltii^.  Aft<T  fonr 
wwiki*,  the  Icft-lumd  writiiif?  iilco  wiw  iimrtc  tiii|M)Mib1u  on  ne- 
count  of  tlie  violent  pain  arising  in  tlie  jointii  of  tlio  left 
tliuiiilj  and  indox-fingiT.  The  unhappy  patiunt  wan  now 
uniililv  to  drcM  witltout  hdtp,  or  cut  his  f<HMl,  nnd  ho  wn» 
Bnally  coin]>f1le<l  to  fpve  up  ht*  o<rciipatinn  nltogrth«r.  ,\ttvt 
tlie  third  vieit  to  Tuplitz,  firi>m  June  till  Augtiat,  ISOt),  liad 
liaixily  improved  hi*  condition,  the  dcepatring  jxttJont  VMint. 
upon  tlio  adviwj  of  Dr.  Wolff,  to  my  offloo. 

Tlie  examination  proved  that  it  was  impoitrihle  for  iW 
patient  to  extend  fully  tlic  thumb  and  indcx-tinpcrs  («")«- 
cially  of  tho  left  (tide),  «  eondition  which  viu  utidonlittiilr 
caiiM^l  hy  a  hypcrw 9 thesis  of  the  nerves  AUpplying  tlic  jululu 
of  tlio  fiuper*,  which  mado  Uie  patient  anxiously  nroid  cvm 
ttio  NlightVHt  VJCteniiiun ;  aniMtlminof  jhci>kin  of  Iwlli  ihumh* 
anil  index-finj^erEi  wa<i  also  dinoorored.  In  ncoonlanco  with 
tlio  ixttult  obtained  hy  tliv  cxinnination,  the  electric  hruuli 
VM  appliud  to  the  aiii»«tJiotiv  |>ort!ottB  of  the  itkin.  After 
the  firvt  application,  Joacbinii  waa  able  towHiu  for  ai{iiarl<T 
of  an  hour  with  the  i>ei»  held  in  tho  nonnal  position.  After 
the  fourtli  apptioalion  (October  15th),  Im  wnile  un  nciunnt 
of  hi.4  ftffi'^ction,  «xt«ndinjc  to  fire  pagCH.  After  lliirty-tlinw 
applications  (toward  the  end  of  Deecmber),  lie  vn.*  able  to 
uxtfnd  tolerably  well  the  tlmuib  and  index-fin;;cr,  while  ho 
could  alHo  hold  lighter  MilMlancc«  with  htit  left^  hand.  Still, 
as  the  pain  fluctuated  frequently,  caused  partially  by  hia 
oontinu<yl  ium.^  of  the  pen,  partially  bynnknuwn  iiillnunoo*, 
it  wan  necewary  to  «is«  tho  brush  twenty  tinim  more,  till  tli« 
S8d  of  Harch,  in  order  to  remove  entirely  the  neuralgia  with 
the  AnuMtlie^ia,  Tlic  extensor  musctca  of  tho  liiigina  waro 
ul»D  Cuiidizcd  (luring  the  lai>t  applieationH. 

T  aaw  the  patient  again  on  the  7th  of  May.  Ht*  wa>  nuw 
able  to  attend  to  hta  customary  dnties  aa  a  secretary ;  tho 
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p«in,  liowever,  caosod  by  the  morphiuo  injivtioriA,  liiid  not 
jet  fully  diMpiKmrod,  Iuh  fipht  thtiml)  vrati,  lo  uta  hifl  own 
oxprewtcHi,  p«{iifully  enclosed  liy  u  ttglit^tiltiiiif  net 

Ca8f  78. — "iSr.  Kicliard  Fahricius,  twenty-seven  yeani  of 
age,  coutinuaily  vngAgcd  m  n  elurk  for  tix  yvuv,  always 
enjoyed  good  hvnitli  until  eight  or  nine  niooUu  ago,  when, 
after  having  written  for  a  long  pc^riwl  nnuHnnlly  nmcli, 
fm|uently  eight  to  ten  lionre,  he  cxperienocd.  wliilu  writing, 
a  stingily,  coDtrsctlng  nnMtion  in  tlio  wriet-joint,  which 
thciico  extended  into  the  fingen,  especially  into  ttitr  thnnilt 
and  index-linger.  The  thumb  was  iJien  HpHdmoclicalty  bent 
in  the  laet  joint,  approadiing  tlte  pklmar  snrfaooof  the  hand, 
and  drawn  tightly  to  the  index-finger.  Tlio  pain  In  the  wriHt- 
joiut  l>^i;ui  whenever  the  patient  tried  to  write ;  after  luiving 
written  for  a  quarter  of  an  hour,  spasm  of  tlie  fingers  fol- 
lowed, obliging  Idm  to  stop  if  ho  had  nccMMirily  to  continito 
writing ;  nurerthelewt,  tlio  jmin  in  the  wriMt  and  upaMU  lu 
tho  fingers  not  only  inoreawd,  but  the  pain  aim  extended 
along  tht)  extenM>r  carpi  tilnari«  to  the  forcann,  inuVing  any 
further  writing  imiMiN^ible.  After  the  evil  hnd,  f.>r  iwven 
montliii,  inoreaBod  in  intensity,  the  patient  wa»  adriHod  by 
Dr.  W^sobflider  to  put  himself  luidar  my  trtatment. 

This  aflteotion  apparently  coaai»tod  of  a  Hpamn  of  tbe 
flexor  longuii  pollicis  and  the  wlductoriwllicia,  tlic  firmer 
Cfttinog  the  flexion  of  the  ln«t  joint  of  the  tbiindi,  the  latter, 
besides  tho  adduction,  nwiittoil  by  tlio  iiiUM-lei'  situated  ou  the 
Inner  i^de  of  tlic  ball  of  the  thumb,  prmlucing  alixi  the  oppo- 
rifion  of  the  thninh,  that  is,  its  inonng  inti»  the  pidiuar  ttin- 
fncc  and  its  appnmching  the  little  finger.  The  ex»miiiatiou 
made  witli  regard  to  Uio  electric  aetion,  allowed  a  deficient 
eonlractiiin  of  tho  alidnctor  pollieia  brevis,  and  of  the  exten- 
sore*  |M>lli<'i8,  longiis,  and  hrevi*,  the  exteniior  mnsclc«  uf  tbe 
other  flngen  acting  normally.  Tho  continued  faradiiuilion 
of  tfaoso  mtuole«,  mwlc,  at  tlic  beginning,  twiiv  h  week, 
allowed  th«  patient,  who,  although  witli  inter%-iUis  continued 
to  write,  to  attcod  lo  hi<i  clerical  dntiv«  for  fourteen  hours 
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ill  suoceMloii,  HO  that,  iiftcr  this,  1  L-lootrifi«<l  him  but  ooee 
a  week,  terminating  tlie  treatment  at  the  begiiiuiti^  of  An- 
gOBi. 

CjUk  74. — Privy-SctTotary  H.,  a  iiittivnt  of  \)r,  Snnctn- 
»obii,  fuHy-«ig)it  yean  of  nf^,  a  utrung  and  healthy  man, 
vamo  Miiiler  my  professional  (lare,  February  12,  ISdS.  hav- 
ing iutlVrt-^l  fur  a  year  fruin  wnt4:r'i>  |>aralyi>iA,  which  nhnWAl 
tlie  following  d^nnptoniA :  the  ttiomb  and  index-finger  itiffly 
embraced  the  pen ;  the  wrist  was  drawn  sfMisniodi cully  to  tins 
furvanii  and  rututvd  outwHrd,  so  that  hti  wa«  iinabh'  to  writa 
a  few  wordfl  witliont  iiitomiption,  tlie  pen  falling  ont  of  bli 
hand  nnlees  he  stopped  writing.  If  conipellcd  to  cuntiiin«, 
a  pain  ensuod  in  the  nmi  along  tlte  radial  riLTVu  goiiitj^  up  to 
ttie  »lioulder;  tti«  local  examination  provud  the  exutvue«  of 
a  painful  swelling  at  least  half  an  inch  long,  in  the  ndial 
nerve  iniincdintely  over  the  elbuw-joint.  The  constant  cuis 
rent  having  )>eon  applied  tuxty-Ave  tlmoa  to  Uii-f  plaev,  tha 
evil  was  removed,  and  the  patient  dwiared,  a  year  after  the 
temiination  of  the  tniktment,  that  sinuo  that  time  ho  had  no 
difficulty  in  punning  hi«  occupation. 


Itemalc '  has,  in  »  Mri«  ot  leetare&,  delivered  before  the 
Medical  Society  of  BatUn,  on  "spuni  of  the  facial  mueolu,** 
inentioncd  Mtverat  esMM  cured  l>y  hini  by  meatia  of  the  oon- 
fltant  cnrrent.  Them  casea  were  either  aui-Ji  m  proceodoil 
from  a  |x-ri<j«titis  and  were  cured  by  the  hx'id  trmUnent  of 
t)w  aflW-tod  part,  or  they  followed  a  iieuritia  ccrvioo-bniclil- 
aliA,  when  they  were  eRre<l  hy  removing  tlie  knotty  nwell- 
ings  situated  in  that  nipon,  or  thoy  were  finally  thusu  in 
wliicli  tJte  cervical  ganglia  of  the  sympathetic  tiorvo  of  Uie 
aaine  or  of  the  opposite  side  aeted  a  prominent  [wrt,  through 
the  galvanixatioii  of  which,  by  placing  the  [>oftitive  el^-triHlo 
ui>0R  the  region  of  tlie  ganglion,  the  apaun  wai;  (|uiot«d. 

■  Soc  ncrtiiwr  Klinilotw  Worticntcluill,  ISAI.   No*.  Sl-Ct. 


ujuh  or  TUB  ricuL  inrscua. 


86d 


The  fnllowlog^btin  l^ynqplis  of  r  cms  bolonging  to  the 
iMt-tneutioiicI  cVtflgn^:* 

The  patient,  a  linker  hy  ])rnf«s8ioii,  Uiirtir  yonra  oltl,  wns, 
H)>oat  tliree  yoan  ago,  airvc-U-i)  witli  a  iti»iiiiii  of  the  right  or- 
bicularis paljwbnrnm.  TIk-iim;  tlic  »\)xim  extended,  witliin 
»  yonr,  to  the  otb«r  faoin)  nnd  i-epecially  the  xjgvnmtic  iun>- 
c\c^  AftvT  niwtlivr  vviir,  tlio  orbiculiinH  of  tlic-  U-ft  xirlu  wiu 
»)«•}  uttactcvd,  ukI,  liiiallv,  nfter  •  few  nioiitim,  nil  tlic  mu*- 
cleaof  tlie  l»tl  Btde,  tho  right  eiJe,  hnwov-er,  l>eing  mainly 
atfecteO.  Tlio  eiuuuns  variwl  in  tlivir  chunutter;  the  uta- 
jority  of  tli«  fncial  mnscleft  of  tlx^  ri^hr  «ldo  were  mbjeot  to 
nn  almost  (wntJnuoQs  twilcliing ;  lieeidoa  tliU,  greater  attaclcB 
of  violent  tonic  FpAsms,  iMT^iimiiig  Id  tlic  ri^^ht  orbicolar 
muscle,  Affected  the  otlii>r  ftK-iiil  iiiumtK»,  ui-vurnng  Mven 
timefl  nn  tiour,  aiul  oflciier.  He  oonltl  prodnire  tlieae  sp«iU» 
At  will,  liy  ciloiiing  the  right  ere,  as  is  tii^ually  the  ca^e  in 
aach  ininiic  favtal  Hpii»ms.  Tliu  act  was  incvittthlr  fulhiWfNl 
by  i(jiastn»,  iMually  nf  n  tJitiic  nature  at  fir«t,  more  Mrongly 
marker)  on  the  right  th&n  tm  the  left  »ide,  lasting  f<ir  nuinites, 
and  luiigvT.  Thv  spmuM  tlicu  aj>Mniiie<l  u  donic  rhimider; 
brUk  twitc-hiiigH  of  all  tlie  faeial  moMlefl  followed  each  otlnr 
{juickly  ill  Buowtauon,  tenninating  in  Bligbl,  trembling  too- 
tioibt,  or  convuUtonK  of  the  respoctivo  mnkckw,  Tbo  biatoiy 
of  tbe  caae  gave  no  exjilanation  of  the  origin,  neither  could 
Prof.  Von  flraefo  discover  any  points,  painful  under  prownre, 
which,  ill  «ii<rb  c-aMnt,  tndimto  nvurwt<Hiiy.  Tlioii  Koniak  no- 
tiL-cd  Hticli  »  painful  ]>oiiit  ou  tlie  right  aide  «f  tlto  ocrv-tcnl 
{Kirtion  of  the  verli^bral  odunm,  in  the  victnity  imd  on  the 
antvriureurfaatof  the  liflh  (!er\'ival  tnnevetM  process  (where 
the  ganglion  c«rrtrAle  mwlium  is  tuuully  found).  PrvMture 
n))<>ii  thi.'i  jHiint  did  not  atop  the  sjMuinodic  nttackA,  but  tlie 
intniOurliiiii  of  tlie  poattlve  electrode  of  an  iuU-iiMi  gnlvaJiic 
current  suepvudMl  tlieiii.  After  the  <;urT«nt  Itad  Iwen  vtn- 
ployi-d  at  inivrvabi  fur  thn^c  wp<iks,  tbtispasnia  were,  on  tlia 
let  of  February,  n.-<lucc<l  to  eucli  an  extent  im  to  enable 
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the  |>ati(>iit  to  resume  bia  work,  and  U>  oontinue  tt  for  tltrvn 
inontli#  without  iiilumtptiuu.  Uiiviug  Iweii  no  more  gal- 
vanuuHl  (liiriiij;  tliU  period,  hv  liikd  but  vorj^  few  slight  at- 
tacks of  tonic  ^|>aii>ini),  occurring  nboiit  once  in  a  wook  iir  a 
month.  Now,  a  tonic  contraction  of  all  the  iiiuiM-.1e«  of  tlir 
right  Bido  of  the  fuce  oni;uc8  only  whvn  he  volantarily  nbuto 
his  oyQ6  liniily ;  othbrwi»o  he  fccU  so  well  that  ho  haa  ,no 
dcairc  to  iimlcr^o  another  courm;  uf  trcatuii-nt  lor  the  jior- 
poM  of  removing  theoo  la«t  residuoi. 

Remak  mention^  on  this  occasion,  cases,  in  whtoh  fiu'ial 
spasms  have  Xnxn  followed  hy  Kruxmo  oosvixi^ioNa,  and 
in  wlticli  ho  al«o  uhtainod  favorable  rceiiltn  tJiruugh  tbe  gal- 
vanic IrwitiMpnt  of  tlie  cervical  portion  of  tJio  HViti|iathctic 
nerve.  lie  h  of  the  opinion  that,  iu  E'UcIi  ca6«&,  in<l!rt<ci 
catalvtic  actions  take  place — lliut  i^  soch  actions  jirocNied 
troiii  the  ticr%'o(  to  the  hlood-vcaeolB  supplied  Uy  iht'ni — hv 
ca»8inj^  n  dilntation  of  the  Tetwls  and  a  remqilioii  of  exuda- 
tions, etc.,  hy  means  of  exciting  a  current  of  liqaidt  In  the 
interior  of  the  tiMue.  lie  is,  licn<.-c.  inclined  to  iisoritK)  <]uii« 
a  peculiar  importanco  to  the  wrtchntl  brunch  of  tbo  tirtt 
tlioraelc  gnnglioii,  »a  (li»  branch  ^iipplic*  tlic  vert4>bnU  arte- 
ry, and  tliiiH  nia_T  po^ibly  exercise  a  catal;^tic  influence  opoii 
the  I>a8«  of  the  brain. 


In  couecquenrc  of  rlictunatic  afTections,  be  it  etthn-  a 
simple  miiMrulNr  rheumatism  ur  u  rheumatic  exudatiim  into 
iho  muncular  niibiitauce  itwif,  lliere  hap|K>n  fre(|tu'ntly  dt*- 
tortiona,  eaiteciall^  of  tbe  mu#clee  of  tlio  neck  and  ulinalder. 
In  the  first  case,  the  pain  prinjarilj*  causoi  ihn  pittit'nl  to 
giru  to  tlio  rue)M.<ctivi>  part^  an  abnonnal  position,  wliidi  after- 
ward becomes cn«tomarv, and  6oall,v  habitual,  in  coitsoqneoce 
of  the  dlattirbancrt  of  initritiuti  <lcvck>pcd  in  the  liiarllvv 
miHcles.  Thwti  dinturbancea  of  nutrition,  being  i>crfcctljr 
analogous  to  those  cases  in  which  muscles  are,  for  a  long  pe- 
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riod,  kept  in  n  fttntc  of  inactlTEtj,  tn  oonseqncneo  nf  n  fins, 
Ioag-cuiitiniic<]  Immliigo.  or  in  tH^iutpqiicnve  of  a  fonncr  »|io- 
plecttc  »ttadc,  are  freqiiEmtly  rcinovccl,  in  a  surpritimgly  Hhort 
time,  hy  tbe  euiploytncnt  of  ihc  (.-on^tAnt  cuirciit,  as  woll  na 
hy  oataneoDB  and  mu>i«iiliu-  furmlixittioii.  TU't^n  itiitt'UATK; 
uisTonmnxs,  too,  depen<)in^  ujkih  an  oxodalion  into  tli«  miM* 
culv  ttsrae  itwif,  may  aliio  l>c  uarcd  hy  direcrtin;;  an  uninter- 
rnptvd  cnrrcnt  ii|>on  tliv  k-it;;t)icn(nt  mii6clc»  Bunultaiieoiuly 
vrith  the  cntuwon*  faradization  of  tlie  [>ortion  of  »kin  over 
ttio  distoffion,  tliorohy  incrpiutinji  tlieir  contractile  jjow-er  siif- 
flcii'ntly  for  tln>  fsti-nsion  of  tbe  shortened  mtueleo.  Passing 
a  ittahio  currf  nt  tlimti^Ii  titc  diMued'niuitclD  may  ako  aeooin- 
plUli  a  unrc. 

Enlniann  reports '  ttie  following  case  l*elonging  to  tliis 
catc^ry : 

Mr.  W.,  n  etniw>lint  mNUiifactiirur,  had  oontractud  a  rlioii- 
matiflm,  coin]>olliiij>  liini  to  ttirn  lliu  head  fttrongly  to  tlio  right 
side,  anteriorly  and  downwanh  In  tJio  beginning  he  wha 
Btill  ahle  to  phieo  the  head  in  the  ri^lit  {Kx^iliun,  idtlioufih 
only  with  pain,  and  only  when  aide!  hy  the  hnnd:  litter  he 
failed  in  thii>,  and  he  thus  rvinainetl,  in  Epito  of  the  nso  uf 
va[)or-b«tlM,  eataplumji,  ernbroojilioiu,  nnd  dDpletiot&  Four 
montlis  after  the  beginning  of  tlu<  nflW^ion,  the  patient  ap- 
]ilied  to  Dr.  Erdniann,  who  foond  a  perfect  tortioolliii  rhoa- 
matiea.  Tim  ohin  alino«t  touckiMl  tlio  right  claviclr,  whilu 
the  left  HluniocleidoniMtoideils  oould  l>o  felt  very  Inut  nn<Ier 
the  akin.  The  patient  was  ahle,  with  the  aid  of  tlie  hand, 
to  more  tlie  bcwl  somewhat  haeJcward,  but  not  to  the  left 
side.  I'awlve  motjona  caunod  him  an  oxtmordinnry  pain. 
Tlie  eln-tro-mufictilar  contractility  aiid  (wiwibility  of  thn  rter* 
DOcleidoniaiitMidenfi  wcro  somewlint  diuiinUhotl.  After  tlio 
first  cniploymvnt  of  eloctro-cutaneoiiii  Irritatiun  of  t)iv  ncek, 
tito  inoltoii  of  tlie  head  twciuno  iniinediatrly  tnoro  free,  and 
remained  thtu  for  seven!  Itonm.  On  the  following  dny  £nl- 
tnaiiD  fandtsed,  at  tbe  same  time,  the  &[ileiiitu  capitis  of  tlio 
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left  eide  and  tli«  ap)icr  third  of  tlio  stcmocloidoniutotdetiii, 
when  thu  liuiid  t>o«»iii«  straight,  aiid  vvun  iiicliiiod  to  tbu  left. 
Tin]  inotioiw  now  roinaincd  ciuior,  uid,  after  th«  tenth  »{>- 
{tllcaliim,  thi>  patient  waa  jKirfectly  oared. 

M.  lCa»e>itliiil  (-tired,  with  the  conatAnt  oarreiil,  the  fut- 
lowing  cue :  * 

ThiTe»o  Ktiiniiier,  haviii);  l>cen  Hciit  to  the  eitj'  on  an 
vrnuu),  petumed,  alter  a  few  lioure,  drenched  from  a  •tidilvn 
violent  rain,  and  witli  a  diflturtion  uf  the  right  trapoziao,  hvr 
head  inc-liniii^  to  the  right  mid  livhiud,  her  chin  turned  to  ths 
left.  The  eluvii;ular  jturtioii  felt  hard,  itiid  became  {•iiinnil 
whenever  the  ]>atieiit  tri6d  to  raise  the  head.  Tlic  pnMJng 
of  a  eonAtant  ourrent  tliroiigh  tlie  affected  niiiAtrle  cattMrd 
inuuediately  a  freer  motion  of  the  head.  The  noxt  inundng 
a  Hoound  f^dvaiiuuition  watt  iiiiule,  which  rvnioved  tho  abiittr- 
inel  puoitfon  of  the  licad  entirely,  and  allowed  llie  jtalituit 
to  reeoute  her  uAiial  work. 

D,  Paralyte*. 

In  the  trcatniunl  uf  iiaralj^in,  the  electric  current  hafl, 
from  tho  oldest  timet),  l>eeii  extensively  utid  raciwufull; 
emptoj-ed;  indeed,  it  is,  on  avoonnt  of  \\a  inlying  (jaalitiea, 
to  be  used  in  jirtfereiu-e  to  all  other  means. 

1.  £l*clriciiy  i«  a  stimuli^.  Accordingly,  it  catist<«,  like 
all  other  organic  or  inoixanic,  eheniical  or  moclianieal  irrita- 
tiona,  when  applied  to  motor  nerves,  a  contnieLiou  uf  Uiowo 
miuclw  supplied  by  the  irritated  nervca.  This  hap[>otu  as 
long  ■•  tlie  nerve  U  »till  irritable,  without  rcganl  to  its  being 
oonneett'd  with  or  »oparato  from  tlic  brain  and  spinal  marrow. 
Applied  direetly  to  a  muscle,  electrieity  simpunds  ountmo- 
tionsi  if  direetMl  to  nensi tire  nerves,  or  iheiruxtonsKilit,  sen- 
sation is  prodticed  as  lung  as  the  communication  with  tlie 
brain  and  opinal  marrow  in  intael.  It  is,  finally,  the  only 
knoa-n  agent  which  vxeitw  all  tliu  ncrvm  of  fti>ecial  sense, 
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while  (hrongh  tnj  other  niean!<  onl^  oiiu  cMi  Iki  rxcitcd. 
Tiiiis  tlie  vibrating  air  affects  tlie  amlitory,  volatile  BulMtanoee 
tlio  olfttctory  norvt-,  vuliiblv  (:tilwtaii<:es,  itio  MnM  of  tiuur,  vto. 
Tlie  oonstant  anr|  tlm  intf ruiiltont  carront,  however,  dificr  in 
twveral  jwinta  fW>m  encli  other  with  regard  to  their  action 
on  tlie  nervee  and  inii«;loa,  for  ttometiince,  in  deui)er  dJu- 
turlwneM  of  nutritiun,  the  galviinic  irrllahility  i>t  proaervud, 
while  the  faraiUc  i»  cxtinffutHhod,  and  only  thrruigh  tlie  ir- 
ritation of  the  oittaneouf)  nervm,  by  meatis  of  the  accundaij 
inUMTaptod  current,  may  Binj^lv  convulsions  he  prodnced  an 
n  coiucqucnco  of  rvficx  action.  Thin  diflerenoe  pn>hahl,v  de- 
pends upon  tlic  fact  tltat,  of  the  ngenfi  oaiL*iii(;,  according  to 
Von  Bezold  and  Ficit,  the  irritation,  namely,  the  flnduation 
of  intensity  of  the  current  and  the  dnratioii  of  tliu  unintor- 
m))ted  current^  the  latter,  under  certain  cireumataDoee,  be- 
oomcx  of  greater  imptmaticc  than  the  former, 

2.  7%f  ftectric  crrent  incrvaw*  the  imjrj^tj  ofhlood  to  IA4 
irritate  part  <^  Mo  6of/y.  If  ati  nnintemij>tc<l  curroot  is 
pawed  through  the  thiffh  of  a  fri^,  so  a*  to  cans©  tetanus, 
without  irrilatiu);  the  tither  Umh,  the  hlood-vessols  of  the 
akin  iu  Uie  nalranixeJ  [wrt  are  not  only  strongly  dilated  and 
filled  with  l>loo<l,  hnt  the  nuL-><cleH  nro  alio  ongut:ged,  so  as  to 
cause  the  liripht-reii  hlooil  to  pour  out  of  eviry  cut,  while 
the  flesli  of  Uie  non-elMtriHcd  thigh  prcMnU  the  wnal  pale, 
bloodloia  appcanmce, 

8.  TKb  eWtrii)  eurrant  auf«it«tU»  thti  tanperatutv  tmd 
inerea*6t  ti^  volvme  of  tA«  irritattd  jHtrt.  With  regard  to 
tlua,  we  have  mentioned  the  otieervationo  of  Matt*!ncei  and 
Zietomen  on  tlie  incrcNNC  of  touipentnre  and  nti^nnentntion 
of  volume. 

4,  TA*  ettnitrie  tjnmtii  enJian<n  tAe  eontraetH^  eifrgy  ^ 
tA*  vDMniltxr  tpalU.  Wo  refer  to  the  experinumtA  of  Weber 
u»i)o  on  tlte  inMvnieric  arttrriiM  of  tlio  fVog,  already  ijnotod. 
J.  S.  Schultzc '  hui  provctl  that  the  nurrowing  of  the  Inmcn 

■  D«MWrUrHB  mUom,  tUmnmn,  omwUwtlaM  tkmieo  si  tlu.    IU4 
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cattecd  by  the  induoeJ  currant  tukeii  [>lnce  ftUu  in  lbs  largw 
artericM. 

5.  The  tUUrie  carrent  eount^rad*  tAe  teoondartf  rAnnffrt 
oeourriiiffin  inaetiw  nervtu  atui  mu«et<v.  Joliti  Keul'  uiadc 
ft  section  of  ilic  ticrvw  of  tlic  lower  extrainitiM  of  Kniie  frug;» 
through  the  »]>iiml  cimiil,  bo  as  to  detlroj:  entirely  tJicir  tivr- 
vouB  connection  vith  the  »j>iiml  marrow.  Ttc  then  galvui* 
t£c<l  diiilj  tlie  inn«c1ea  of  oao  of  the  {MU'Hlj'zt'd  Ic^,  wliile 
tho«c  of  tho  otlivr  lug  wcro  not  toucltcd.  After  tlto  Upsti  of 
two  monthly,  tJic  fomMT  had  1o»l  neither  in  iinTineAs  i)t>r  dr- 
fntmferoncc,  contracting,  upon  the  galvuniv  etimulns.  In  » 
correepouding  degree,  while  in  the  latter  tite  volnnio  ww  d{- 
mlnislied  about  ono-hulf,  and  tlie^  were  roUixed  and  withonKt. 

6.  77*  et^irie  current  it  cajtabh  <jf  retioring  to  nrrrtM 
unit  mvM^i*  tAeir  loti  fumdiotutl  power.  Xervci^  und  uitu- 
vtcA  ['0«>(«f»,  like  OVC17  other  tiMue,  ui  activity  cumMjHmdiiig 
to  their  degree  of  devdopnient.  Hie  electric  current  licing 
capable  of  improving  the  nutrition  of  the  mnsoalar  suhtitaiice 
through  ooatrat-tion  of  iho  inuecle^ — whicli,  on  their  |«rt, 
vaiwcs  a  fuller  HUpply  of  arterial  bloud  to  thvir  tii<^u«.  and 
witii  it  an  increase  of  tlie  endosraotic  power  of  tho  fil»ro«— 
tlie  en<Io«notic  quality  of  the  mnscalar  fibres  being  alui  in  a 
oertiiin  proi>»>rtion  to  their  power  of  action,  the  elc-etrie  cni^ 
rent  In  capable  of  increasing  tlic  diminiAhctl  and  <if  rentoring 
the  lost  functional  power.  Whether  the  electric  •timolo* 
may  cause  a  rt^neration  of  muacalar  fibret)  in  nioficles  atro- 
phied to  the  highwt  degree,  or  whether,  protmbty  in  aiioli 
can),  ad  a«iiertcd  by  Zenker,'  it  new  fonnation  of  mujwnlar 
flbrce  takes  place,  in  exceedingly  doubtful.  Still,  if  the  lattor 
bo  the  case,  the  electric  ourrunt  will  Iw  useful,  by  restDring 
the  dinturbiHl  relations  of  nutrition  in  the  new  formation  of 
miuciilar  cicincntit. 


>  On  tbe  Relation  U«>Mn  MiuouUr  C011IM0IIIU7  ami  ibc  Nottou  SfjMiM. 
Edliitnirih,  IMI.    niCMft-tl. 
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ettrrent  i»  capalte  of  dfntliipSng  a  sup- 
in  muscultir  Jibrt4  not  yet  para- 
fyMd,  L.  nepp'  lias  proved  thai,  in  hj'i>oiir<tphitti  of 
mntcles,  tliu  increium  in  iIiickiioM  of  Uiu  primitive  tntuwu- 
lirflbrcfi  b  aloao  ADfflcioDt  tooxpluiii  Uio  nugtnentation  of 
bulk ;  Uiat,  likevbe,  Uie  difference*  in  tlio  the  of  tlio  «ti»o 
niiiHcIo,  cnuMxl  liy  age  and  exeroiee,  depfliid  solely  upnn  Ilie 
diffiTC-Dt  tliickncM  uf  the  primitivo  nitiM-uUr  fibres.  Tliua 
tiie  electric  irntfttii)ti  cait^«)i  abo  an  incrcju^c  of  tbickneiM  itnd, 
nt  lliv  eatiic  time,  on  incrcaAetl  capubllity  nf  fiiiicUou  In  tliu 
riortnal  innicular  tibree. 

&.  Wttm  tnoHtd,  through  the  tlMtrtc  curretit,  as  shown 
bjf  Erh^  to  act  direetltf  on  the  bmin  and  spinal  marrow. 
Moreover,  tlie  galvaniialion  of  tlie  sympaDicUc  ncrvo  and 
lt«gan|*litt  apjiunrs  to  ns  to  have  poiut«<I  out  a  method  bv 
which  to  euro,  indiroctlj,  omm  of  [wrnlyi^tK  originatinf;  in 
tJie  brain  aiul  npinn)  marrow.  Wu  liavo  noticoi)  a  Aiinilar 
treatment  for  the  reraoviJ  of  epasm. 

9.  £Vm  t/  the  dirtct  e/^trolysis  has  hut  litUe  it\fiu«nc« 
upon  the  process  <(f  resorptiot\  which  i«  tapect  for  (hu  r*- 
moval  nf  ivrlain  paraltftie  proeetsss,  stilt  the  t<aj)aMiti/  of 
the  furrcnt,  to  {j^Wrf  a  transmisinon  ofU'juids/rofn  one  sUo- 
trods  to  the  other,  Menu  the  more  to  be  <{f^rfttter  importance 
m  these  procedwrsi. 

If  we  now  turn  to  the  several  fonus  of  pamly&iiS  thoee  of 
ctrvbr*)  origin  will,  undoubtedly,  in  accvnlancu  with  the 
pftthogeoeilB,  bold  out  ibo  leaitt  jtrufpLvt  of  Iwin^  cnrod  by 
the  eleetric  current ;  yet,  ita  cniplopnent  J*  hero  tUm  RMfnl 
by  rumoving  or  diniiniiihinfc  tliot^e  frec|ucntty  only  eecondani- 
^ymptonu,  iucli  tu>  ttie  feelirij;  of  et>Id.  the  annetbceia  and 
atruphy,  tl»e  contractions  of  the  flexor  miwlew,  etc.,  thereby 
reducing;,  as  it  wore,  their  acttuil  niuouut  aad  extent.     In 


•  B*n|  nir  l^r«  TOB  itfr  nnMrU«fdii«  dor  Miukoln  b  tU»\a  t»i  ftuO' 
%ft  ZcUKkrift  (fa  ntimwllc  XtAJn.    Hcm  Folpi    Uud  It.,  Il«n  IL,  p^ 
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•pdplaiitio  pui^rsti  npooUIlT.  la  mm  Inmmm*  mmv  promf. ' 
Boot,  H  it  MCto  otlea  iii  «  ivaifwU  anoBVS  Vir*t.  Ui«  atav- 
bral  portion  sTonticI  the  spoplectte  fbcna,  rendered  itie«i>«ble 
uf  perfurniinp  itK  oeiioI  fdnctioas  ua  acooont  ut  Uie  b^rpenr- 

nils.  Mrott*  infiltraliim.  etc.,  i*  >g«in  mailo  notivo  thrau^li 
the  direct  p«wage  of  the  cturenl,  thus  prewntinf;  the  «>»■ 
tomical  (^faangw  proceeding  gradiullj  from  t)i«  extr«r»- 
MtJoD  tliroDgh  the  eorvical  spitud  murour  to  tlto  nenri* 
and  miudiM ;  and  Neond,  these  aeoondarjr  a^TuptonH  tbem- 
■dres  are  afterward,  althitogh  but  tni(ierfeL-tIy,  reioored. 
The  following  are  the  methods  tuoslljr  em{<Ioveil  in  thtM 
casBB :  1.  T^  treatmera  tArow/A  A»  ktad,  in  whicii  ICtnuak 
galvaoizei  llie  sTtapalbetic  ucrre,  or  pUoaa  ouv  jwle  on  the 
oerrical  portion  of  the  vertebral  eolnnrn,  while  the  otW 
pole  is  applivd  to  the  fruntal  half  opposite  tlie  seat  (tf  tlw 
diaeaee.  %  7%4  ffolvanisatian  <^  tk«  parotyud  mwofon. 
8.  Their  faradiMHon. 

Conoeming  the  first  method,  Itemak,  beliering  that 
evef^  eerabtil  biittipli.-gia  »  to  be  conndeied  a  tramnatie 
inflaiDiQation  of  the  lindn-tDbetanoe  caiued  bj  the  eztnTn- 
•ation,  ndriM*  its  employment  imin«diatel}'  nfter  the  tue 
of  local  dopletiotu  (fW>m  temporal  and  occipital  rv^it^uoft), 
reaorbing  ointments,  and  bliftton.  Tbrongb  these  ineana  he 
prolcttes  to  hare  obtained  n  comjilote  rcrovery  even  in 
bjrpentlionio  licmiplegiiw  which,  accordinp;  to  hi*  fX]>crirn(?*', 
would,  ikt  a  Inter  period,  have  tiecome  iocurable.  Vet  Uiia 
metliod  has  not  yet  been  adDpte<l  hy  any  one,  so  &r  M  I 
know.  At  n  later  iicriod,  liowvvcr,  when  tlw  treatment 
IK  coiiduclod  more  with  rr^^an)  to  t)ic  removal  of  M»oondary 
eyniptoma,  I  linre  mot  with  favorable  results  by  galvanizing 
iho  tympathotio  nerve  with  or  witlioitt  tlie  appearanoo  nf 
dlplogio  ountnetiofn,  I  wof^  nui  wi  forhituito  a*  Remalc  and 
Bcnnlikt  to  olrtain  a  tcroporary  or  ]>ennnQeiit  nolution  of  Ilin 
conlnetloTiA, 

Tlie  ]>erlplieral  treatment  confti^ts  tn  tlic  employment  of 
tlie  galvanic  vptnal  marrow-nerve  and  npioal  iiutrrow-mtuclo 
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carrenta,  or  in  farnclization,  n-)ii«h  liittor  connw  cnftblce  tbo 
prictittonur  ii>  reinore  slight  t'ontrwcticiiiA  nf  tbo  extensor 
niti>clc«  no  woll  as  to  rcetoro  Uio  fbnctionul  (Hivrrr  to  tlw 
dlisoted  ]iiirl».  Tlic  r«mov«l  of  tlweontnu-ii«iiN  U  ako  &dl- 
itat«d  b^  Tiinulixiug  tbe  respective  fleaortt  wirli  but  nrviy 
iiitemiptod  cummts.  It  h  nfttumll^-  nndentood  tlint  but 
weiik  otirrt>nt(t  (uigbi  to  lw«lro  clement*)  uv  to  tw  emplojed 
for  (m)y  u  fvvt  iiiinuU'^,  if  it  la  deured  to  bc^  tbe  galvani- 
zfttion  of  tbo  \fnan  early.  The  Mine  care  must  mlsu  bo 
tukeii  at  a  later  i>orio(I  in  tbis  invtbud  a»  well  as  in  |m>- 
rfplicrol  gBlTaiiiiatiuii  ttDirranidiziition,  w  lon(E  lu  tooic 
contracliona  Indioato  an  irritated  ttate  of  tbo  brain.  It  u 
in  Bdcb  aiBUB  nsuidly  \tast  to  iostitnto  »  f<-vr  fflpplicndnns  by 
way  of  trial,  and  i.>  dosidt  ftwu  any  furtbor  olwtric  trwit- 
meiit,  tinlcMi  a  riniblc  progroM  k  caumkI  by  tt,  for  tboii 
notldng  can  he  rx]>o<rtc<l  by  pereorerilig;  whilu  mi  tbe  otbur 
band  even  u  jicrcwptiblu  ]>ragre«a  doM  not  worriuit  iu  any 
my  any  oxallotl  hopet  for  tbo  final  result.  An  bolntod 
paralyiiiH  of  single  niuwle^  of  ibu  cyu,  n{\fti  ii)i|>earin{'  iw 
fimt  and  only  Ryin|>tt>nis  of  a  limited  apupk-ctic  focus,  alluura 
moctly  a  favorable  prognwiii  witli  regard  to  Its  removal 
tbniiifrli  tbo  IiK-al  einploynu'tit  of  tbe  cmwfant  and  inter- 
ruptotl  current,  hut  it  ii*  frwjuouUy  the  prtvutvor  of  new  iind 
more  dangemns  ajioplectic  attacks. 

Cask  75. — Max  Buotel,  eight  yean  of  ago.  vraD.  in  18R.'>, 
taken  sick  witli  an  onMphalitU  aoeomponied  by  uuconsciniw- 
ncM  and  rfolent  spanna,  and  fiillowed  by  a  total  parolyttii  of 
tbe  loft  eido  of  the  body.  In  May,  ]>^l>0.  the  liltlr  i>atieut 
ttogan  again  U>  walk,  utd  tlio  nntriliun  of  tbo  Ivft  teg  alio 
inipmrvd.  When  I  saw  tlie  boy  (January  S3,  1867),  for  tbe 
first  time,  tlie  ann  -vnu  still  perfectly  luelOMi,  oold,  and 
drawn  to  the  tliorax ;  ellMW  and  band  wore  flexed,  and  ooald 
not  he  Btmightencd  nor  removed  farther  than  an  tncli  from 
the  tnink.  A  [wssivu  extension  of  tbe  umi  ami  band,  u  well 
a«  a  |mih]to  raining  of  tlie  arm,  was  rorily  niadr.  Tbe  deltoid 
IDiucle,  and  tbo  vxteiiaora  auppliod  by  the  nuliol  nerve,  wen> 
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porttatly  pftru1y]!«(1,  llii>  ulnar  norvo  woe  entirclj  ki,  TIiq 
etoctro-miiHVulitr  vnnlnictilitj,'  wtu  intaet  in  nil ;  even  in  Utoiie 
partially  very  atrophied  miisclca  (for  intitance,  tli«  interoM« 
moHolK) ;  tbe  eeni^ibility  was  Dot  disturlicNl.  Ttiv  fariHliui- 
tlon  of  t)io  pArnly^L-d  iim^elw  caused,  nfWr  tliirtvcn  njipUrn- 
tioiu)  (Febraary  37tb),  sncli  an  iiiiprovemetit,  tliut  Uie  pa- 
tient vriie  imabled  to  niAo  t)ie  arm  on  ii  level  with  his 
»>lioulder,  to  stretch  tlic  liitud,  uid  to  ubiluct  tlio  llngen 
aomevhat.  After  twenty-«cvpn  appUciitioiu  (end  of  A|trn), 
the  deltoid  iw  woll  as  the  triceps  nium-le  acted  nominllr,  tbo 
fingers  could  be  uddncted  tkud  iibduotud,  eevmil  iil'  ibi)  Hngcn 
eould  al«o  lio  extended,  no  tliat,  at  iho  end  of  June,  the  treiU- 
incnt  temiinatiMl  to  our  great  iuiti-->rnction,  nfter  forly-two 
appticatioQ^,  and  after  tbe  muiicular  liieiie  of  tlio  foroiknn 
and  liaud  had  bccoinu  more  <IcveIoj)od. 

Case  7G. — Ifr.  A.  F„  ftocrclary,  went  to  Pr.  tiraofo'* 
clinic  on  aceonnt  of  donblu  vision,  whicb  lie  fimt  notjevd 
scvvnil  weeks  ago  while  leaving  lii«  olllce  for  hi«  home,  ani 
whiob  hftd  nffecied  bim  ever  jinco.    Tlicobjeeliv.  "nji 

Beeined  to  show  nothinjf  abnonnol  in  hia  eyc«i  tli>  ■  ^  mfc- 
lion  of  diplopia  ftimishod  at  that  tinu*  no  cjuict  localization, 
neEtlicr  w»i>  it  evident  that  a  paretic  affection  bad  oeimmrd 
siinultanouii^ty  to  M)%'oni]  ncrvonR  trunkn,  ei>))«<,-ially  nf  tito 
left  eye.  The  suspicion  of  tlie  cause  of  the  diecufie  boing 
OODtra]  was  conflnnetl  liy  thte  ctreuntslanco  aa  well  as  hy 
its  iudden  origin,  and  n  feeling  of  dulncs  En  the  ttvad,  iif 
which,  among  other  eymptoms,  tlie  patient  comjiUIned  cou- 
linnally.  lie  wiw  treated  fur  four  and  a  half  niontlis 
Willi  iodide  of  pot.,  Slalil'^  pill'i,  the  repeated  appltt-utioo 
of  tbe  ferrnni  candens  along  tbe  spine,  etc.,  and,  at  the 
end  of  Mny,  placed  under  my  care  for  the  pnri)0M  ()f  an 
electric  trtNiIincnt.  The  fynipliims  of  the  patient  were,  ac- 
cording to  Br.  T.  Qraefe,  the  following  :  the  pusitiim  of  llto 
KxU  iif  viitiiin  of  tlic  left  eye  shon-ol  nndur  no  i-ireiiniKtaneua 
any  noticeable  dei^-o  in  the  deviation  of  the  nn^le  from  tbo 
nonnal  poitition,  oo  that,  from  tlie  external  apjieanuice  of  ibo 
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p«U«tit,  no  conclusions  ootiM  liftvu  boeii  miMlo  coiiccrniiif;  liia 
affectiiiii,  if  it  had  not  been  nmiiifoUcd  hy  the  chnnuaerUlic 
(corra-jHinding  Ut  »a  exiBtin^  jiar^s  of  the  olilit^aua  sD^ierior 
muecle)  poMlion  vf  the  hentl  (turning  of  thu  huud  rouixl  itit 
truisvcno  ftzis  wilun'orlv,  nnd,  nt  tlio  muiiu  time,  miiiid  it« 
vertic«1  axU  to  the  hcftlthr,  in  this  case,  Uie  right  N(le).  It 
WW  onlj  during  t)ie  <ling<>nal  movement  iitwkrd  nnd  down- 
ward— the  direction  in  which  thu  WHUtiii};  function  of  tho 
ftnperior  obli<|iic  uiantfMt«  Itself  mmt  remarkiihir,  on  av> 
oitnnt  of  itA  moving  the  ejeball  the  etronge^t  upward — thnt 
it  l>ecimiv  vvidcnt  ihut  the  left  eye  wa«  not  muvvKl  iwrfoctlj 
Inwitrd  and  upward  (vurreii|K>nding  to  tho  funotlDii  of  tli« 
troclilearid  to  the  ontnmrd  and  downwanl),  »o  that  nnder 
said  oircumstaucicB  a  convergent  B<|uint  with  a  deviuliou  in 
boigtit  cnstied.  Tho  diagnoete  couhl  he  Go«iplot»l  from  thu 
symptomi*  of  diplopia,  uIVt  amd>*zin){  which,  It  apix-nnst 
that  the  patient  enfTered,  in  addition  to  tlie  almvi^-mentioned 
p«ralyei«  of  tho  ohUquus  superior  nuieelv,  from  a  Elight  pa- 
retic affection  of  tlto  rcctnji  intcmiut.  The  paronta  hud  al- 
ready changed  in  such  a  manner  ne  l<>  pnHtnce  a  slight  c<in- 
traction  of  the  ohliqnua  inferior,  that  iA,  tliu  affecilou  had 
already  liegun  to  paM  into  the  coiteomitant  Mpiinting  of  tho 
ohlitjue  muftcleo.  Tliid  dunble  virion  annnyed  the  patient 
very  muoh,  and  hu  foand  it  cepecially  difficult,  wliilc  cx- 
amine<l,  to  aceertain  the  dimonjtiona  of  b«ight.  In  order  to 
obviate  thi«,  lio  wa«  ordered  prbtaatle  glaMca  (13u)  with  tlio 
bail*  downward.  He  recognized,  witli  great  joy,  the  favotv 
able  retmllA  derive>l  therefrom,  but  wa;s  Et!ll  unable  to  read 
or  write  by  uKiiig  both  uvom  at  the  luunu  limir. 

After  having,  for  four  weelca,  electrified  tlio  jtativnt  by 
pla<-ing  una  conductor  npou  the  frontal  Iwne.  while  tlie 
othiT  wiu  applied  to  thow  points  of  the  clowd  ey»  from  . 
which  lhcsni>erior  obliqno  and  iutvmal  ructun  muiiclw  could 
be  sKiio^t  reiu^lied  by  tliu  comiut,  tho  oxaminatioD  made  in 
Graeft-'fi  clinic  guvo  tho  following  roiiDlt :  tlie  pareUc  affec- 
tion of  tlie  §uffitring  mniclM  Itad  cousidorably  rceedtHl,  don- 
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ble  viftion  ponld  only  be  provoked  Itv  uruiginfr  the  axu  of 
vaion  for  objects  mi  sitnated  tbat  the  twu  iniiMlee  tniiat  ex- 
ert tbomsclvee  mootly  iii  »  tlowiiWAn)  and  riglit  ubli'inv 
inaiinvr,  Symptom*  <)fp«ndiiig  iijion  a  allgtit  dcfcnw  of  ctm- 
ttmotioii  of  llie  inferior  ublique  niuftcle  Atill  exUted.  Fnicn 
July,  1866,  the  patient  wb«  onnblwl  to  rii-iinii-  hu  wctipn- 
tiun  as  McrotAry.  The  ttubMMiiiL-nt  i>ori<>()  fumiiOied  tlic  luid 
proof  of  the  patient  ituffering,  indeed,  from  a  oervbnU  nffoo- 
tion.  After  the  lapae  of  mx  montliB,  dnrinfr  whioh  ti« 
bifiuiiD  untircly  unable  to  work,  rcfieatvd  attack)^  of  tlizzi- 
noM  nnd  \<ms  of  oonAciou»noi»  en»ned,  followe<l  by  {Nutial 
deiifbcAs  and  weakneKi  in  the  lower  e.vtreiniti«M,  no  that,  in 
the  Eipring  of  1869,  ho  was  obliged  to  resign.  A  pamlyais 
of  the  mnscles  of  the  oye  did  not  again  appcnr, 

BeiKilikt  ptibli^lioH  the  following  cam  in  the  ]f«dic- 
chirnrg.  RundHcbau,  ISftl,  case  47 : 

Joseph  Steinor,  sixty-nino  years  of  age,  a  merdiant  by 
profc^on,  lind,  on  tho  24t)i  of  Angtut  of  la^t  year,  ut  ths 
grave  of  liis  wife,  nutlm-d  froni  a  liiintplegic  atuiek,  luwom- 
pnnied  by  loM  of  conscionfineaA  and  Aiwech,  but  not  of  th« 
memory  of  words.  On  being  reoeiverl.  May  7,  1*53,  tJia 
right  lowtT  extrentity  harl  retnnied  to  it«  normal  cotidltion, 
the  arliciilntion  of  vowde  and  Rin^lo  ooiuonuntH  wiu  ]io««ible, 
the  right  facial  nerve  was  paratyKed ;  Uie  tongue  ww  Dui  |<nr> 
ceptibly  inKlined,  and  was  moved  (Kinvnlsively  ;  tl;e  mental 
functions  wcn^  noruiul.  All  the  mus<.'les  of  the  forearm  and 
hand,  the  muwles  of  the  twll  of  the  tJiiimb  oKCcf»t<.-«l,  wrru 
paralysed ;  tlie  flexor  niuitclei  of  tlie  pluilangeit  and  n-H»t- 
joint,  as  well  as  the  pronator  mnscles,  were  vontntoted. 
Mexion  nnd  cxtoni^ion  of  the  elbow-joint  wcrw  normal ;  ho 
raised  the  ann  only  ha  liigli  a«  tite  e«r,  and  moved  the  hand 
with  difBeoIty  to  the  shonlder  of  tlie  opjwsite  side.  The 
electro-mtuscular  eontractility  was  considerably  re<luci.''l  in 
theiumlyzed  mniwIcM,  witli  the  exception  of  the  supinnturh  ; 
the  Bame  slate  existed  in  tlie  otherwiae  nnafleet««l  trn-ep* 
mn£«l&    tialvanic  tTMtinent  of  tho  left  oerebrnl  liemt^pluire 
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horn  the  Dcdpital  to  tlio  iVonuU  region  ckusod  immodiiitvlj 
a  poeftive  llesion  of  the  phalangca  nad  tho  wrUt-joint.  Mitjr 
13th  (ui^hth  appliration) :  patient  cotild  extend  well  tho 
i]ictJU!»riHt-])hiilKn]^N],  and  eoniowliat  tbo  phulangcal  joints. 
Jane  4th :  nlight  Hupinittioii.  The  patient  wm  di»Riiwoil,  lu 
be  did  not  »vcm  to  make  any  farther  pro|i:rce>a. 

Cask  7". — Mre,  D.,  aped  tbirt,v-five  years,  widow,  healtliy, 
and  with  iionmil  incnntniatiun,  never  pro^uit,  mlihon^ 
mairiwl  for  fi%'e  ycftn,  raddeoly,  in  tho  iniddlu  of  Decern- 
Ixir,  1864,  lost  tne  power  of  Bpeoch  withnat  any  apparent 
cause;  it  rotumiN],  however,  after  a  fow  niinattw.  Thifi  at- 
tack rt'ciirred  on  Jwiiiary  T,  1S65,  wliilc  thi;  patient  wiu  Hit- 
ting on  the  sofa  ronvereinfC  with  sonietxxly.  She  did  not, 
however,  tbie  time,  rvgain  the  power  of  speech,  hut  wa»,  in 
the  following  uiglit,  aJFevted  hy  low  of  oonKriouBiic^  and 
l^>^l)■lvt«  ]iaral\-u«  of  the  wliolc  right  side  of  her  body,  in  «pi  to 
of  a  veneae(!lion  made  at  the  ur}fent  rc<)ue>«l  of  her  rvlativca. 
At  the  pe<iH«-t  of  Dr.  Sluinmeck,  I  saw  tlie  patient,  on  the 
IM  of  March,  ISilS.  She  wiw  lying  in  hod,  uuahle  to  turn 
from  one  eide  to  the  otlier;  her  right  arm  wat  xtill  entirely 
panlyiuxl,  thu  hand  Hpiwnioditaklly  plowed  6u  that  the  contrao- 
tlon  of  the  HvxorH  could  ouly  be  overcome  witJi  difflc-alty,  the 
\eg  ooald  be  drawn  tovard  the  iKtdy  to  rame  degree,  the  foee 
was  somowhat  distorted,  senhihilitr  rodnced,  lutts  of  epoei'h 
complete,  pum  in  tlie  left  frontal  n^on.  The  vlectro-D)u»- 
oulor  eontranlility  wax  normal.  The  faradization  of  the  par- 
alyicd  nmM-leo  wa«  swompanied  by  such  an  apparent  im- 
provement aft«r«a'.'h  applic-atiun,  tliul  llio  patient  wan  en- 
ahled,  on  Ajiril  -Ith  (aflvr  thirteen  applii^itione),  to  coma  to 
uy  office  and  walk  u[>-etair^  Tlie  arm  could  be  raised  to 
an  anglo  of  60**,  tlio  Mioaihility  had  ineroawd,  only  tho  hMd- 
achc  and  luM  of  aiMweh  atitl  Axlalod,  tlw  latter  maklnj;  tlio 
(uitiont  4-H]>r«iallr  unhappy.  The  galvanisation  of  the  brain 
from  tho  h'ft  frontal  region  to  the  eer^'ical  |Hirtiou  of  llio 
(Spinal  enlumn  ramored  lhi#  evil  for  a  vhort  lime,  but  wan  of 
no  nialerittl  influence  Q|xin  the  other  symptoms  of  ]>araly8ts. 
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On  tbe  whole,  the  improvement,  being  at  first  to  rapifl,  pro- 
grtSMd  DOW  rory  elowly  in  epito  of  the  i>niplo^-mont  of  tite 
plexas-nervo  and  nervc-mtude  cnrrcnU  nlivniiUi'ly  with 
faradisation,  tw  tliat  the  pAtient,  having  tcriiiinalL''l  the 
treatment  itfter  fifty  a]>plication9  (Augoat  lOtli),  wna  nldo  to 
raise  the  ann  at  abuut  a  ri;:ht  imglu.  The  Tnutionii  nf  the 
fingers  were  wmewliat  diflicnlt,  the  wn»e  of  touch  waA  un- 
decided, and  ehe  could  speak  l>nt  few  worda.  At  this 
time  (Maruli,  1^7),  the  patiwut  drafts  the  foot  behind  Iter 
while  walking,  alie  U  nUe  to  knit  and  niaku  ond>rridor^', 
altliough  the  sense  of  tonch  ia  not  normid ;  bIiq  dtill  Bpe«lu 
very  indi<<tini;tly.  llvr  he«dache  disappoAred  after  a  vi*it 
to  Honibur^g. 

Cask  78.— Mr.  II.  St.,  merchant,  twenty-€dx  years  of  lig(% 
snffered  for  many  years  from  palpitation  of  the  heart,  de- 
pctidlnfi;  upon  liy[M.'rln>]>liy,  w-pociidly  of  the  left  ventricle, 
without  valvulnr  ditKasc.  lie  In-came,  on  the  Ktti  of  May, 
dixxy  nlVr  ^reat  mental  emotion,  and  fell  down,  wlthont, 
liowcver,  lu«ing  cotiNiionsnees.  After  being  carried  to  his 
Itome,  ho  became  nneonsoiotM,  and  fell  into  con\-ulHons, 
folhiwM  by  ft  cemplete  seiuor  and  motor  paralyaii  of  tlio 
whole  left  Me  of  bis  body  as  well  as  of  the  bladder.  In 
the  Catholic  Ilnspital,  where  Ihu  patient  Bi>ent  fonr  months, 
he  improved  ^  fur  ax  to  bo  able  to  walk  a  conftidoniMr  di«- 
tanee,  nlthouch  he  ctill  dragged  the  left  foot.  lie  waH  nblo 
to  ntifte  the  arm  to  an  angle  of  40^,  and  aUo  to  move  the 
fin(^r«  a  Httlc;  the  |<«rnh-eis  of  tlie  bladder  had  die^tpeared 
with  thu  exoi'ption  of  a  frequently  ensuing  drntro  to  {um 
water.  AVlion  Iho  patient,  npon  the  advice  of  Dr.  Vlrich, 
eonsnltcd  me  on  April  1,  1H«7,  a)>ont  two  year*  after  tho 
attack,  he  conlO  raise,  with  some  dilUculty,  the  left  arm  tu 
an  angle  of  70°.  lie  was  emaciated  and  oold,  the  »eniiibility 
redneed,  and  even  annihilated  on  tbe  onter  and  itmiT  unr- 
face  of  the  hand,  and  especially  in  tlio  tingere,  lieing  unablu 
to  feel  a  tooch,  white  tlio  prick  of  a  mimkIIu  was  |>erce!^Td 
but  Hllghtly ;  there  existed  al»o  easily  uvoreoino  oontme- 
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Uotiii  of  tlie  jwctoralU  minor  and  l>iccp*  i»ii»clo»,  while  tlte 
flexor  digit.  coiiiiD.  was  etill  more  vontractcd.  Ad  attempt 
to  oxtoiid  the  hand  fulod  on  Bocutint  of  tlio  nwloseueas  of 
the  {nteK)M«MU  musclea.  Patient  wm  lame,  and  couiptoinod 
of  dulneaa  in  tbe  head,  troul>Iitig  him  ut  certitin  timoa.  Tlie 
traitDientt  npplivd  Ivo  to  ihrvc  times  weekl,r,  oonsisted  in 
the  farmdixation  of  the  sj-tiii^itlivtiti  by  placing  tlM  poaittve 
pole  U]M>n  the  porUon  of  tlie  neck  coireepoodiog  to  Uto  left 
HM)>erior  rervivnl  (HkHglion,  and  the  DegatiTe  polo  on  the 
right  tiidu  nt  H  level  with  the  tiftli  or  BtKtb  oorrioul  rertehiB. 
The  resalt,  nveomiMmied  by  Mniultanooti*  diplegio  reflex  con* 
TuhiiTe  motiono,  was  very  satii-factvrv,  for  tlie  patient  could, 
at  the  end  of  April,  aftor  twelve  applioktions,  raise  and  ex- 
tend hi«  arm  poHvetly ;  tho  tcni[>i>mtiut!  Lad  aleo  improved 
greatly,  the  icniiibility  wa»  tncreawd  und  the  foot  draggc<l 
leas.  After  each  application  hia  head  also  became  freer. 
After  fifteen  additional  applications,  in  which  desoendtng 
ctirrontH  were  i-iiipluyod  together  with  tlio  irritation  of  the 
6yiii[iuthetic  nerve,  the  movability  of  the  )tand  improved  fo 
far  a»  to  enable  him  to  extend  it,  July  98th,  {wrfectly,  while 
tlie  finger*  could  aW  he  addiicti^d  luid  n1)duote<l.  Wlicn  t 
tenninated  the  treatment,  on  AngtBt  12th,  after  thirtj-'dglit 
applications,  tliu  )><ativnt  coald  exocnte  idl  the  movoment«  of 
the  tioj^iiH,  iind  Mfixo  and  hold  «mall  ttiingM,  althoiigli  ho  wa8 
iitill  oblip^l  to  Rso  hia  eves  for  tliat  pur]iu«u.  The  teni|)«ra- 
turo  of  tJie  ami  was  nearly  noniml,  tbe  tiatrition  wan  im- 
prove4l  c<>n*!ilcmlily,  and  ho  could  apun  pitrxno  bi«  biiRinCM 
wElhoiit  dilfloiilty.  iio  «'««,  however,  uuublu  to  distiBgnish 
any  thing  by  tncrvly  tonchttig  it. 


ncmalc  Hnmrvededt  bj  nwiM  of  galvanizing  the  eiyniiui- 
thetic  tiervv,  in  curing  a  ewe  of  complicaltid  iMuiUyniA  of 
■evvral  niUMular  nerve*  of  the  eyo,  of  the  nvrvo*  of  tlio  faco, 
of  tlie  hypogloaBUs  iu  conjunction  wiUi  the  oerrea  of  rcHpi- 
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rtttiuii—in  eliort,  n  ciute  of  extoiMirc  iiarnlyHJA,  t1i«  ttuttig 
of  whldi  lind  to  he  looked  I'or  in  the  po<<t«rIor  fois«a  of  the 
Hkiill.  Wc  eopj  this  case  from  the  "  B«r1iDer  kttii.  WucliAO* 
9cbrin,"l>*(«; 

A  fiimic-r,  ti^\  Hixty'iiinc  jeani,  aln-ayii  liealthv,  wu  cx- 
])OHed  to  a  cohl  while  engaged  in  ]jeavy  ont<I'M>r  work  tn 
NovemWr,  1S03,  which  suddenl.r  tcntiiimttd  in  lioiiKlo  vi- 
bIod.  ThiM  affection  gntduiJI}-  iiu'ro^ud,  n  fiiltiii}>  don-ii  of 
tlio  4}'eli(b  with  Till  cerlviuatoua  swelling',  (.•ti)>04-)Hllv  im  the 
left  side,  ensued,  followed  hy  diffionlt  nintioii  of  the  fwro,  Im- 
poeaihUity  of  moving  mouth  nitd  tongue  in  tlie  nonnal  man- 
ner, and  finally,  it  cutiiirh  with  imjH-'Iuil  ox)Kictor)itioii.  In 
tlio  wune  of  HCTOnl  months,  the  jittM^iA  luul  iMiunteU  iHtch  a 
de^jree,  that  the  patient,  being  nnahle  to  work,  vent  to  Bo 
lin  for  the  piirpoit-  of  iipplyiiig  to  Profcasor  v.  Oraofe,  wlio, 
utU-r  the  fniitldMi  ndmini^lration  of  the  iodide  of  jKita«li, 
aent  him,  on  April  S4,  19<H,  to  Ranak. 

Upon  an  examination,  the  following  eymptonis  were  no- 
ticed :  Tbo  ^aljwbial  fiwurv  did  not  na-u^un.-  niuni  than 
ooe  and  a  half  liniM ;  the  pnpil  of  t)i«  right  oyv  wiu  [)«Tf«ctly 
innsible,  the  eyeball  being  tnrned  upward  and  ontwnni  in 
consequence  of  a  paralysifi  of  the  internal  reutiu  mnsde, 
while  the  left  pupil  was  aUo.but  little  viiiilile.  Tlio  mnwiea 
of  the  eyeball)'  wl-tv.  in  an  un»ymmelrical  paralyxed  condi- 
tion ;  of  the  two  fided  of  the  face,  the  left  was  more  paralr«Ml 
than  the  right,  au<l  the  eheoks  more  than  tlie  frontal  portion. 
The  motion  of  the  tongue  wn>t  im)Hxled  and  it«  [Mnnting  im- 
pOMiMe ;  all  paralyzed  muik-'Ies  could  \>e  i,\\citoil  by  the 
etoctric  current.'  Another  series  of  paral^tiQ  symptoms  af- 
fected the  n-Kpiratory  mueclcK.  The  thorax  did  not  expand 
during  iuiipiraliou,  oeitlwr  conid  the  {Mttiiuit  cuu^.    Witii 


'  Ho  exllDOi  nlwtnyaniiaculiir  conlneiOiij  of  dia  |ianl7a)<it  ommcIw  tn. 
Oucsd  ms  la  Mcrlb*  llin  ciuao  or  the  pinlitlii  i>;nit><^n>*  lo  ■  iHlhw  MVdalliM 
la  lbs  (NMctlur  fo«M  oT  Urn  Kkull.  ■nit  nut  i»  >  distoitaaM  In  ilie  ebwttUUoa 
of  tiio  blood  ibiwniUQg  on  tli«  HHMuolor  ue>v«a.  vhidi  polM  Bsikk  Uft  m^ 
decMvL 
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rcgnnl  to  tlie  general  Rymptonui,  it  was  foun<l  tliat  the  im- 
pulse of  tlie  apex  uf  the  lieart  va&  weak,  tlie  sounds  of  tlie 
heart  dull,  pnbe  eerenty  to  eiglity,  uiid  the  faoo  ww  of  a 
oorpM-liko  pallor,  MpeciiUly  uountl  tlte  moatli  utd  the 
poiot  of  the  nose. 

Semak  galraiuxed  tlie  Bjmpathotic  nerve,  aud  noticed, 
ftft«r  A  few  applications,  a  decided  improvciiiL^nt.  Aftor 
fourtM-ti  da^>  llic  jtnticm  wiw  uut  of  dangi^r;  tlie  respinitory 
inotionH,  «apeoiaUjr,  became  easier,  and  tlie  muficles  of  the 
fiwe,  tiii^ne,  and  eyee,  also  improved  in  a  oorrt«pondiiig 
maimer,  llvnntk  pnstented  tlw  paliunt  to  tlto  Modical  Suci> 
ety  of  Berlin  after  a  treatittent  of  four  weeks,  having  been 
olili}^  to  alliiw  him  to  leave  for  bis  home  on  account  of 
uifrent  buKtuuM,  although  ho  had  not  yet  fuUr  recovered. 
At  that  time  the  right  eyeball  wa»  still  a  little  tnmed  u{>- 
ward,  and  double  viiuon  also  ensued  to  a  alight  extent  when- 
ever he  looked  to  the  left  ude ;  the  motion  of  the  eyelids, 
however,  waa  perfoct,  ho  being  able  to  open  and  close  them 
rapidly  and  without  ilifKcnlty.  I'he  &cial  paralyala  hiid  unt 
entiraly  di»ap])carMl,  but  the  patient  ww  Dow  able  to  \>er- 
fonn  nontially  the  act  of  inspiration,  expiration,  expecti>ra- 
tion,  and  of  laughing.  The  electric  excitability  of  the  facta) 
nnibclcfi  had  rotunK-d  ad  mttgrum;  tlic  color  of  hit  fiuw  was 
healthy  and  tmb. 


The  Bptnal  panlyws  are  to  be  divided,  ■•  Bcmcdikt  cor 
roctly  retnarioi,  into  two  elaaoei  with  regard  to  their  them- 
petttica:  I.  Them  in  which  the  dieturbanc«  of  motion  U 
oansed  by  a  diminithed  power  of  the  rcspoctive  muBclot — 
ipinal  paraUviit  proper.  2,  Thoac  in  wliich  the  iiolate<l 
muKcnhu-  motions  may  be  porformad  more  or  Icm  normally, 
but  where  the  iK>wer  in  coordinated  moTeraetita  is  di&tur)»ed 
— tabetic  paridy^iii. 

Oues  of  Kpiual  paralyeiA  projier  do  not  booome  aineiuible 
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to  tlic  I'loctriv  tr««tm«»t  unti)  tlio  ncnte  itn^  U  pnsseil, 
wli«ii  we  Are  called  upon  to  remove  the  Bocoudnry  diMarlv 
ancee,  reealtiiij;  from  the  leeion,  lis  in  tr«untutic  injuriuft,  cir 
in  punlytic  affectioDB  caused  by  pBrtiul  myelitic  or  myelo- 
ntfinfngitiis  meningitis  spinaliit,  or  liy  an  ctfiuion  of  tiUwd 
into  tlio  meiii1)rHnc»  of  tlio  spinal  niitrrovr,  etc.  In  nil  tliise 
caAcft,  fitradirAtioii  of  the  paraly^ced  mnjM!le<i.  or  galvAitizatiori 
liy  means  of  deecendiug  labile  ttpinnl  inarrow-ncrA'u  or  nvrrt^ 
mnsclo  currents,  may  bo  cinplo^'cd  with  equal  mlvantuga 
In  choo«ing  cither  method,  efiiieciftlty  in  infantile  spinal 
paralyuH,  of  wliich  we  have  treated  above,  I  am  IimI  Iiy 
tliQ  Bensationa  of  the  little  patients  tbcmaelv(K,  to  wliom, 
frequently  tlie  burning,  caused  by  u»]ng  tbo  constant  cur- 
rent, u  far  more  diMgrocablo  tlian  the  MontloQ  expurivncei) 
by  Ufliiig  faradization  by  means  of  slowly  interrnptod  otu^ 
rents.  In  esi-ot  of  this  kind,  which  always  rc<)uire  grt*t 
pencvcranou  on  tho  part  of  tlie  pliy«ieian  and  tl>o  relatiim 
of  the  patient,  in  order  to  nuoceed,  I  frcfinenlly  8Ui<pend  th43 
treatment  for  a  long  period  (dnring  which,  batlia,  embroca- 
tions,  frictions,  and  proper  mechanical  contrivances  are  OMtd), 
in  Btich  a  ntaimor  as  to  subject  the  cliildren  once  or  twice  a 
year  to  an  electric  treatment,  lasting  each  time  fur  nbrtat 
four  weeks,  which  inclliod  1  eannot  too  uij^tly  recommend 
for  adoption.  If,  in  spina)  paralyi^is,  there  is  stilt  n  state  nf 
irritation  existing,  recognized  hy  a  pnin,  occurring  on  a  oor- 
tiuii  place  of  thfi  tplnnl  column,  citlicr  spontanMoa  or  la 
conseciueiice  of  preai>nre,  gatvanizatiim  of  the  spinal  column, 
by  means  of  stable  onrrents,  if  to  l)e  employe)  m>  as  to  ap- 
ply the  +  polo  to  the  irritiit«d  sjwt,  while  the  —  polo  ia 
placed  upon  any  other  somewhat  remote  point ;  here  a  poriph- 
oral  tn.-iitnicnt  by  moans  of  galvanic  or  fanutiocurreota  would 
only  do  hunn. 

CiSK  78. — ^The  letteiwMurier,  Anton  SchsSer,  forty  yemn 
of  age,  having  id  wars  enjoyed  guod  health,  experfwicod,  from 
the  middle  of  April,  18^1$,  a  fmjuont  doalru  to  urinate  witli- 
oat  any  known  cause,  happening  at  flrst  every  half  an  hour, 
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aft«rwMr«I  oAvnor,  wliicli  wm  soon  followwl  by  an  uivolun- 
taiT  pAMnf^  of  tiriiie.  Th«iie  f<viiii>toniji,  Itowcror,  only  ap- 
peared wbiJe  be  wad  wslking,  bein;r  abt^nt  whilo  lying  in 
bod.  In  ad<)ition  to  tliU,  He  was  iittAckod,  in  tlie  li^nnlnf; 
of  Mut,  by  violent  ]>ai»  in  tlio  back  and  botli  li-^,  o«i>tt:ialIy 
ill  the  rij^lit  rslf,  a  feelin{t  of  nambneM  in  tlio  wlmlc  lower 
portion  of  the  body,  involuntary  ctefeoation,  and,  finally, 
ciitanL>ouit  and  inowular  aiiA-stbveia  to  t>nch  an  vxtont  that 
he  wwi  unable  to  peri'civc  eitlier  tho  tonvli  or  tbe  intixxlitc- 
tion  of  needles,  eiipeciatly  in  (he  natcci  and  poeiterior  iudc  of 
tbc  tliigb.  In  l^pite  of  local  depletion  iu  the  satrral  region, 
the  cmploj-inuut  of  tlio  tartar-onivtic  ointment,  and  Uio  intei^ 
nal  iL^e  of  t)io  iodide  of  potaMium,  the  evil  c-ontinucl  increas- 
ing till,  at  the  end  of  May,  the  patient  van  entirely  unable 
to  walk.  Baring  tlie  months  of  Jnnc  and  ittily  tlie  patient 
improved  fnvdually,  so  tliat  bo  wa«  able  to  walk  (plater 
diitaocn,  aillmiLgli  with  difficulty  and  great  exertion,  ut  the 
time  he  consulted  me,  Angast  13tb.  The  other  e-ymptom^, 
however,  ^till  eontinucil,  Mtich  a;^n  fmpient  deaiie  to  urinate, 
followed  by  the  involuntary  emiwion  of  urine,  unletti)  attend- 
ed to  immediately,  neuralgic  {Miins  in  th«  legs,  especially  in 
tliu  counu.'  of  the  Kacro-Ectatic  nerve,  intOMtinal  teiiennuB,  a 
fwliug  of  nnmlmcw*  ati<l  livitvineaA  in  tJic  lepi,  and  aofivtlieiia 
of  tlie  bUulder,  nates,  thigli,  and  leg.  After  tweke  electric 
applications (SeptctntN-r  SthV  in  which  the  uluctric  inosa  waa 
fir^t  applied  lM.-hii)(l  the  tiXH'bantem.  and  tlio  elec-trie  brash 
to  tbe  anii-flthelic  piula  of  the  thin  and  miksolet,  |Mun  and 
ajucedieaia  of  tlio  Hkiu  and  mttAclea  had  (lisapiieared  almmt 
entirely.  Die  walking  also  gottiug  iiuier  and  freer.  The 
difficulty  alKiut  tlie  bladder  and  inteetinoi  «till  conttnnlitg, 
I  woa  indnooil,  fVoni  tho  l«t  of  October  (applii-ntion  twenty), 
to  paM  tbe  eiirrent  into  Uteae  organs  also.  The  ameHthctiia 
of  the  bladder  wad  &»  great,  that  the  patient  did  not  pen-eive 
the  fir»t  intn-diictioii  of  tbo  nioa^t  inleiiw  and  rapidly-Hlnk- 
ing  euirent  of  Du  llnin'a  apparalii>'.  Thirtyniwiind  npplica* 
tion  (Noveinlicr  Itt):  tlie  aiiniitliiuia  of  the  bhvilder  has  di- 
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miniehod,  tlio  urine  piuuuiig  wEtli  tlie  proper  f^nvo,  tho 
patient  nUo  being  Mblo  to  liolJ  it  buck  for  a  longer  period 
tJian  t>cf'>re,  except  tliat,  wlieu  lie  is  obliged  to  walk  mure 
than  usual,  an  exceedingly  violent  tenmmus  of  the  mchim 
and  bladder  e»sae«.  Defwation  <1oe«  not  occur  nay  lon^ter 
BpDntAnconMl,v,  Mill  there  U  a  tendency  to  diarrboMi,  whidi, 
hovever,  is  eaelly  removed  by  the  adiuinistr«tton  of  an  dpi- 
ate.  For  thw  reaAon  the  patient  was  unable  tu  rcMiirne  hb 
arduous  duties  before  tlic  forty-third  application,  on  Doceai- 
ber  lut,  when  the  electric  current  was  passed  several  Umo* 
sEmultaneously  into  the  reotuni  and  b1a<1der.  Ho  U  now 
(1868)  perfectly  well. 

Cauk  80. — Lieutenant  W.  L.,  of  the  first  regiment  wfiii- 
fantr}',  was,  after  a  fatiguing  brigade-drill,  taken  cick  witli  a 
rheumatic  fever  on  August  6,  l!^54,  which  laeted  for  eight 
weoka,  followed  by  a  gonernl  rvlitxation,  especially  a  gn«t 
woftkncM  of  hift  Ic^.  A  jonrney  of  ninety  milea  to  hia 
CODUtry-seat,  made  ut  the  lieginning  of  Oi:tober  for  tlte  bono- 
fit  of  luB  health,  caused  n  trembling  of  the  anns,  followed  by 
thomdc  epasnw,  stitches  in  the  cardiac  rc^on,  palpiuttuo, 
and  otiier  ^ymptoiiu  of  ncrvou«  excitement.  Although  thtae 
symptoms  diMppearcd  after  a  few  <layA  of  rest,  ttvey  reap- 
pcarad  more  etrotigly  after  a  trip  of  sixteen  milea,  the  mo- 
tion of  the  wagon  cauaing  tbe  patient  great  inconvenience. 
Ho  wait  attacked  by  apaAmodic  painx  in  the  head,  heartt 
thorax,  and  legs,  at  time<)  bo  violent  as  to  make  him  yell ;  tho 
points  of  hi«  flngent  and  tho  liecUworo  cxcocdingly  ictuible. 
In  tho  «ipring  of  1855  the«e  nen-ou«  i.ymptoni»  diMippearod, 
allowing  him  to  go  to  Itorlin  nt  a  »low  ntiv  of  travelling ; 
etill  there  were  syniptomti  of  spinal  irritation  develo|>ocl. 
The  careful  touch  of  the  spinal  column,  oepectally  of  the 
fourlh,  seventh,  luid  eleventh  dortud  vortvbne,  repixwlniieil  all 
the  ncr^'ous  symptoms.  Kis  pulse  wna  intermittent,  tlw 
cxtromltiM  cold,  and  tho  putient  greatly  excited.  This  stnto 
of  hU  lieidth  caiL'<«.l  his  pti\>icians,  I>r#.  Vehscnioyer  and 
Laner,  to  recommend  a  longer  sojouni  at  the  bath*  of  Lan- 
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deck.  Here  lib  etrvogth  increased  and  the  nervous  ejwp- 
toms  diiuiuialicd ;  tlic  MHuibitity  of  tho  BpioAl  oolnmii  di«- 
sppearcd,  liiit  in  tK«  uime  mtio  tho  melmneH  of  th«  le^ 
increased,  so  that  the  patient,  atter  having  spent  eight  weeks 
at  the  both,  rctnrnud  with  a  complrto  paTtlyste  of  botli  leg«. 
Afti.'r  lltc  <'oiitinnc<l  line  of  irritatiiip  ointinenW,  «tc.,  the  pa- 
tient vikt  placed  tiDd«r  iiiv  rare  at  the  end  of  Novcnil>er, 
1865.  Both  legs  were  completely  paralyzed,  they  coiild  bo 
addncted  ^imultaniwmsly,  but  not  ouo  vritliutit  tho  otlicr, 
while  abduction  wait  entirely  inijxuMuble.  exteuMoii  pf  tlie 
leg  could  not  he  made,  extension  and  flexion  of  the  toes  of 
both  feet  only  to  a  litnitctl  extent.  The  jmticnt  cuiiM  move 
forward  only  by  jiimpiii"  and  AUpiwrted  by  two  crutcho).  m 
it  KM  impoMible  to  aeparnte  the  Ieg»  from  eedi  otlier.  T)i« 
elwtro-mtii^iilar  rontractilitv  wafi  eoDRiderably  re^lucvd  in 
tlie  crural,  vastus  intemus,  and  externum,  in  tho  rectus  and 
glotnnA  moAclce,  there  being  not  much  dlfTerence  botwooD 
either  extremity,  while  atUBBtbetia  of  the  skin  exi-ated  more 
Btroiigly  on  tlie  right  eido.  The  mnedce  of  the  buck  reacted 
on  tho  right  Icmi  tliui  on  tlio  lofV  side ;  the  ndihiutor  iiiiu- 
elei  were  eontrnHed.  Tlie  atate  of  the  boweU  waM  nrnrly 
regntar ;  a  freqacnt  desire  to  pass  water  annoyed  tlie  patient 
a  gnM  deal.  Keflex  motions,  ensuing  often  ejiontanuoiuly 
niid  always  upon  an  irritation  of  the  skin,  induced  me  to 
desist  at  first  from  the  einploii-ment  <^  the  bmsl),  in  npite 
(if  iliu  simnltonvuiis  oxtfltonce  of  onnsthesia  and  parolyiuA, 
and  to  UMi  only  mild  induction  curront«  twice  a  week,  laKt- 
tug  in  the  beginning  from  ten  to  fifteen  minntCK.  After  thii 
eixlcvnlh  application  (Januarr  18,  1868)  the  patient  was 
able  to  etaiid  without  tho  aid  of  crntchcM,  and  to  walk  witli 
erutclms  by  {mtting  one  foot  before  tho  otlier.  From  the 
twenty-fifth  wtting  (February  Iflth)  I  famdlzed  the  ann»- 
thetio  portiotifi  of  t)ui  ekin,  tlitie  restoring  iti^  normal  settst- 
bility  in  a  short  time.  In  the  thirtieth  appliaition  (Uay  3d) 
the  patient  could  walk  round  the  table  by  leuiiiig  the  anna 
ngatniit  it;  the  tenesmus  of  the  bladder  bad  alsudi&ikppcared. 
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On  tlie  2lnt  ho  wan  able  (o  walk  up  anil  don-u  hU  room  witli 
two  ca»c«  msU.>a<)  uf  Uio  crulcbea  liL-rctofore  usoiL  On  Uiq 
S5t]i  of  June  (tliirty-riintli  a)>)>lioutiun),  lio  ]>roiiienM)Dd,  with 
the  aid  of  one  cniie,  lii  the  ginrilen  fur  ii  cjtnirtur  of  an  hour. 
In  July  lie  left  for  a  watering-place  on  tlie  North  Sea,  wlivuen 
he  roturufid  perfectly  well  »ftcT  &  (-ojouni  of  four  wcoka. 

Caae  81, — Captain  Q.,  tliirty-i'i^lit  yvan  ot  tige,  wan,  ^ 
y«a»  tgo,  often  exponed  to  the  inflneiine  of  cold,  wliile  od 
specifti  duty  in  tlio  cannon-foundery  uf  Spandau.  Siiicu  tliAt 
tiuiu  he  notiiM^  u  vortani  nHtloMnoMt  in  Ixilh  legs,  to  vchii-h, 
boworer,  lie  ]<atd  no  attention  until  a  iwvuliar  feolinf;  of  cold 
and  iniienAibility  spread  over  llic  whole  loft  side  of  \m  iKxly 
whidi  appearc<l  to  t>e  ilivided  into  two  halnw.  Thttm 
anoiimlio«  uf  eonsation  gradually  disappeared,  inatewl  of 
which  he  was  afivctcd  with  n  eoiitlnunlly  Incroaaing  venk- 
nees  and  nnsteadinesn  in  the  loft  tliigh,  reflex  morement*  in 
l>oth  \eg»,  a  oonsiderahle  emaciation  of  t)ie  left  nat«a  and 
tliigli,  and  a  foolinfruf  prcMtiiro  in  thu  duntal  ro<{ion.  For 
these  symptoniH  he  vfOA  ordered  a  I'ohl- water  tnutttnvut, 
RUBBian  liaths,  iod.  of  ]}ot.,  and,  in  the  spring  of  IS&'l,  elec- 
tricity ;  which  liitt<^'r  aj^-iit  improved  him  hu  much  that,  aiW 
u  vt«it  to  Marieiiluid,  liu  wiw  Mv  to  ri<lc  on  horaobaek  wtUi- 
ont  difficulty,  and  even  walk  willi  a  sliglit  draggiug  of  tJio 
leg.  He  contiuueil  improving  alowly  in  thifl  slate — intur- 
rnpted  only  Icmpurarily  liy  gastric  dcritngi-tncnt  or  by  ulijfht 
oxcoMW  in  the  u*e  of  alcoliollc  liquon^  when  hU  limbs  be> 
came  perfectly  immovable — nnlil  Oclolier,  1S6T,  at  whtidi 
time  lie  fell  out  of  a  carriage,  and  was  unable  to  nM  agiun 
without  tlie  help  of  utlier  i>ciiM>n8.  Since  tliut  lime,  the 
lamencaa  and  niutodinaw  of  the  leg  incrviM.*')  greatly  ;  he 
could  not  walk  unloM  he  kept  the  knre<joint  [wrfectly  ex- 
tended. Walking  duwn-Htaire  also  caueed  him  gn>at  inuoU' 
Tcnienoc.  llivro  wore,  likewiac,  Btroug  roflei  motiomt  of  tho 
lega,  with  a  pTX)gra»ing  and  rei7  decided  omaciatEon  of  tho 
left  thigli.  ^len  I  saw  the  patient.  JaJtunry  13,  lljflB,  tho 
cxauiinatton  allowed,  bet>idos  tho  alKive-mcntioncd  vyuiptoms, 
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only  •  p«in  on  proMittg  the  dorwil  region  without  any  do- 
nutj^iiieot  of  seDul^itity  ukI  riKtrdiiintJon.  Tlii.*  case,  boiiig 
u  circiuaecribed  uiyoUtii*,  I  applied  Uio  +  pole  upon  tlio 
tminriil  s]iut  of  tliu  spinal  culuinii,  and  the  —  polv  upon 
tlie  region  iil'  tlie  left  crural  plexit*.  By  thLt  inethtNl  I 
shortly  oUaitied  a  very  fiiTorablo  result,  for  after  the  ninth 
tpplivBtiuri  (Junoary  STth)  the  nutrition  of  tlio  hg  had  irn- 
provod  u  grviit  deal,  the  lanieueM  was  very  tuueh  roluvedf 
ascending  a  fttmrca«o  Ixx-atnc  agiun  poMihle,  greater  diinUneca 
eould  Ite  walked  on  f(K)t  without  difheulty,  and  the  reflex 
uovenii-nt  eUHued  leae  frequently.  This  improvement  con- 
tinued  wiiliuiit  intorruption  uulil  the  dvpiirtaro  of  tlto  pa- 
tiunt,  Fehrunry  12tli. 

nitzig  reports  in  Virchow'a  iVrchiv,,  1867,  vol.  xl., 
the  fulluvrii^g  eadu  uf  traumittic  luyvlu-iucningitis  cpinsliB, 
whicii  he  citrvd  tiiruugh  the  iim)  of  the  con«titnt  current : 

Sergennt  Ilvnnuun  ituthlmrt,  aged  ttiirty-fiv«  yean,  of 
a  ftroiig  phretitiue  and  well -developed  niumilcs  van,  in 
March,  lS<t5,  thrown  off  his  horse,  falling  upon  the  lower 
pt>rtion  of  tlifl  hack.  Althongli,  finee,  ho  always  suffered 
from  pain  in  that  region,  ho  performed  his  dnticft  autil  Uiiy, 
when  he  was  tuken  sick  with  pleurisy,  rondcring  Iiini  unfit 
for  duty  till  the  month  of  July,  From  tlil«  lime  tlie  pain 
III  the  hark  gradually  incrcuKed,  in  uddilion  to  wliidi,  be 
saSereA  from  excentrie  [vain  in  the  citromitiea  mid  great 
sensitiTenefis  of  the  skin.  The  patient  uxporiuncod  froqnently, 
eepedally  in  the  lying  portion,  il  feeling  of  fomiicntiun  and 
numbnow  of  the  feet ;  boAidoi  thei>e  iiyniptoins,  he  alwnj-e  felt 
aa  if  lliere  were  cnsliions  under  his  feet.  InvoluntiUTi',  tihril- 
liif,  partial  and  local  ninm.-ulnr  ^imius  BUpcrveued,  tlie  motor 
power  wai  more  and  hmw  diminished,  without,  however,  an 
actual  }ittralyflut  exiittjng,  with  the  exooptlon  of  a  tomjiomry 
diplopia.  Finally,  the  )Mtttvut  eufTured  three  to  four  timM 
weekly  from  jHillutiijiw,  wilhi>ut  being  im[H>teiit  in  the  bcf^> 
sing.  The  iiuecurity  of  locomotion  increiuwd  daily,  he  was 
unable  to  walk  or  nuttd  tn  Uie  dark  or  witli  bii  eye*  clnaed, 
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while  in  dB}-time  or  with  open  eyes  bo  could  only  mow  in  a 
beDt  pmitioii,  diztioeea  aad  ioonMued  ]>iun  in  Uie  Itiick  eitia- 
iiig  irltctivv«r  hi>  tried  to  Meitme  ah  erect  {N)«iti(>ii.  Jlut  tleei) 
being  distnrlwd  and  appetite  wantin)^,  Le  became  reiy  maeh 
emaciated.  AtU-r  the  u^leeH  cmploytnent  iif  lutr.  of  ulvor. 
Iodine,  etc.,  the  pationl  uppllod  to  Dr.  ilitxig,  on  the  $th  of 
JaitHory,  18(I€,  \{e  «too[)<,i),  and  vrm  iinublv  Vt  raiitn  hiuuwlf 
vithoat  tottering :  on  cIo«iiiig  tiis  eyce  he  groped  aboat  liitu, 
fearing  to  fill).  Thcru  was  tiu  paralysiu,  thu  pupils  iwacud 
normally;  a  eliftht  touch  of  the  skin,  except  on  the  Cue, 
with  a  pill's  head,  was  almoitt  entirely  uni»eroeived.  Touch- 
ing the  bkin,  tiie  extramitice,  and  the  tmnk,  rauscd  violent 
reflex  fipium  in  the  limbB  and  trunk.  Th«  Tcrlehrnl  col- 
nmn,  oepccially  about  the  iutorvortcbnl  epnctt,  waa  very 
eeneitive,  llie  patient  w(i»  treated  witli  »t«l>ile  doKond* 
ing  cnirents.  AAer  the  eighth  application,  Janaorjr  16ib, 
elecp  lasting  for  eoven  hours,  almost  no  spontaneoiia  patn,  a 
feuUiig  of  va«e  in  tlio  ie^.  Gastric  denuigemont  reqtiin«d 
tho  proper  remetUe*,  hut  did  not  neoc«iiItAte  an  intemiptiou 
of  the  electric  treatment;  on  tlie  contrary,  the  treatment  of 
the  sympathetic  nerve  exercised  a  fsvorahle  induence  upon 
the  gt-noral  health.  In  addition  to  thi^.,  the  two  cmral  nenrw 
were  also  trciitvd,  aft«r  Jiuumry  SSth,  iti  thu  Knuio  inaanor, 
with  iuch  •  good  result,  that  the  patient  was  able,  on  the 
Stli  of  February,  to  Btand  with  c\(m>d  uyve  fur  fifteen  min- 
utea,  the  fvetiug  of  cushions  on  the  lower  aurfinco  of  hia  foot 
lta\-ing,  in  the  mean  time,  nhao«t  otitircly  dtAniipoared.  Tha 
experimental  employment,  liowever,  nf  labile  ctirrent£  on  the 
(Hh  and  10th  of  February,  rendered  him  decidedly  worm*, 
wliieli,  however,  was  eoon  obviated  through  ihu  f^ranixa- 
tiou  of  tlte  i>ymiwtlictic.  Tlti*  latter  method  uf  treating  tlie 
laiye,  nervouo  trnnkit  nith  dceeending  currents  and  the 
dpinal  marrow  by  npplying  the  positive  ]>ule  over  the  painful 
vertebnu,  imj-roved  tliu  jmliL-nt  tu  such  un  extent  that,  ou  the 
33d  of  Fehniary,  after  the  treatment  had  boon  enntinnofl  for 
»x  wG«k«,  nunc  of  tlte  ahove^»cribed  nervona  •ymptooM 


LOOOUOTOR  ATAXU. 


fantttUSWUBpb  n  inudorHUi  p«in  oii  iireNln^  mvothI  inter- 
vectebnl  Bpacea,  The  patient  valked  greater  dtstancee, 
M>mctlin<!«  fivvii  for  hours  in  euccMKioii,  in  conM.'queiicd  of 
n-liidi,  he  wiia  rlj«cluirg«d,  on  the  SOUi  of  Mnrch,  tuid  fwon 
lifter  Kppoiated  a  tueceenger  for  the  laitj  court.  A  relapse, 
eoiMtiiif;  on  November  lOtli,  was  nearly  rcmovod  at  tlta  end 
of  DeoeinU-r,  without  preventing  liini  from  tlio  discbai^ge  of 
his  duties,  when  great  exertion  and  a  lieary  cold,  in  the  first 
dajB  of  Jontiarr,  prodnceil  the  fiaine  etate  of  diseafio  att  in  the 
beginning,  with  a  far  stronger  t>X]iru<»ion  of  tlic  ncn'ons 
Ej-mptotna  (oonvaluTe  nxiveiaenta  in  the  left  tliigb  and  1^). 
A  greuttr  [x-rchicat  dcprcMion  and  a  considemhlo  gastric  do- 
nuigenii'ht  iil»u  Kpi>i-»rtMl,  ni-cet«i fating  nmiUier  two  montlu' 
tKAtment  unalogooa  to  the  abovo-dcacrilied,  until  he  received 
the  appointment  of  Idter-carrier  to  the  same  court,  on  the 
Itt  of  Miiri'h  of  tltc  tiame  year.  In  Ihe  eotinw  of  the  treat- 
ment. Dr.  Uitxig  repeatedly  aralUxl  hlowtdf  of  tlie  occojsion 
to  examine  tlie  patient's  nense  of  toucli  in  the  legn  and  feet. 
no  liM  added  punie  drawings  re])rMvnling  the  gradtuUy 
prugreaeing  uiiprovenumt  ap  to  the  ncwrty  iiomuil  Btitte. 


With  regard  to  tahetio  paralyaia — a  oame  bUU  to  bo  re- 
tained for  the  prettrnt,  ina«ninch  a»  the  grajr  d^TOnemtion 
of  the  po«terior  columtw  fomut  nt  )>e«t  Ihe  final  reaall  of  tlie 
nxirhii)  prfHt^M,  tlte  ataxia  Iveing  neither  pcciiliiir  to  tliia  &pe- 
eie^  of  iliiieaAe,  nor  I'xisting  in  all  caoes  of  this  eategoi7 — its 
prc^osis  is  by  no  means  aa  Itad  a«  it  lued  to  bo  counidenxl. 
In  tile  tinit  (>l»ce,  aflVH-tlnnH  of  the  spinal  marrow  sometime* 
occur,  liiiving  al)  tlie  chamcteristic  6rtn]itotn»  of  tnlMW,  whidl 
are  perfectly  cured  in  the  beginnir^  by  abaulute  rwt  In  the 
•U[)inf  {"'Mtion  and  a  eormpouding  diHotie  regimen.  In 
the  M.'C'onil,  the  uw  of  the  nitrato  of  silrer  and  of  electricity 
in  the  more  advuticvd  stages  of  ttie  discoee  ha*  been  nccom- 
jMinied  by  rcunltx  sufficiently  favorablo  to  warrant  ua  in  pro- 
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nounciii^  llii'ia  cnro.  Of  Uiom  two  ramoiUei,  Um)  nitruto  of 
flilvvr  Iiiu  Imt  little  fiiltillo*!  tho  ox|K!ctntioD  entertitiiieil  nltuut 
its  emploj-iiiGDt,  altliough  it  Itaii  an  unmiittftkiblB  itilltwuco 
npoii  tlto  romova]  of  a  poi^ibiy  existing  parulras  of  Uio 
blttddor,  and  of  «  co«xt»tiii;!  iiw^tric  und  inUwtiriiil  aitnirh,  to 
whicli,  pcrhRpti,  may  Iw  aJdcd  nu  iinprovec)  security  nf  tli<;  jput 
by  its  reducing  tlie  reflex  excitability  of  the  Bpinal  m«rrow. 
Still,  tlio  vato  bitvly  publiidiod  by  Eulunburg '  vncuursj^ 
new  oxjitTiniuiitri  with  tliL«  rcinvdy.  Tlio  uao  of  cloctrirJty, 
however,  liu  produced  it  l«;^r  number  of  improved,  Mid 
even  cured  oa^es.  To  tlie  latter  cutcg:i)ry  tltueo  vaSM  otpo- 
cially  belong,  in  n-lucli  tlio  pationts  <x>iupluin  HponlanorHuljr 
of  pain  at  a  certain  point  of  the  vpiniil  marrow,  or  wheru  a 
earetiil  oxaininatioii  revc»l»  a  Hpot  particolariy  sensitive  to 
pressure.  This  B|>ut,  tbc  prolAbte  eeat  of  a  primary  or 
secondary  ntcningitis,  must  c«pi»cially  bo  taken  into  couM- 
ernlion,  iw  troatmcst  willi  tlie  comrtant  corrout  roiiderB  tt 
eotnetimea  possible  to  remove  the  clianw!t«ri»tic  sytnpttitoa 
of  tho  diMa«e.  The  following  i«  the  method  to  be  omplojretl : 
Tlie  {KMlivD  eloetrodc  of  a  pretty  powcrfnl  battery  (thirty 
to  forty  clementtt)  U  placed  upon  the  tender  xpot,  and  tl>ere 
kept  fur  frnm  three  to  five  minuteii,  while  the  negative  |wla 
is  applied  to  the  back  near  the  Epinal  column. 

I  am  indebted  to  the  kindness  of  Dr.  UrisMn  for  Uio  fol- 
lowing catuK,  treated  by  binisutf  ainl  beloiigiog  to  tliu  cst- 
fi«ory: 

Cabs  88.— Mr.  8.  O.,  njcod  fifty-two  yoare,  had  saSerofl 
for  %ix  yfliart  from  neuralgic  pains,  of  an  oceuntrio  iyyCt  it) 
the  legs.  A  firo  bn.<ftking  out  two  yottn  ago,  ho  jampot] 
out  of  l>e<l  in  tlie  night  in  order  to  assist  in  extingninhing  it. 
lie  rcocivod  a  severe  cold ;  atJLxia  followc<l,  which  increiwcd 
to  euch  a  4lc{>roo  that  ho  was  at  last  unable  to  walk.  After 
Mjme  time  a  slight  imjirovcmcnt  look  pbu^,  giving  the  p«> 
tient  an  opportunity  to  go  to  Iterlin,  When  \w  flnt  pro- 
sonted  himself,  \m  gait  wae  inset^ure,  he  fell  as  sunn  as  bo 
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elosoc]  hit  oye*,  »nd  wu  bftrdl}'  ubic  to  keep  ott  liis  li^,  sup- 
ported bj  A  ooiic.  'Hid  riglit  1«^  wa»  womt  thnu  Uie  lol), 
atitl,  i»nBeqncntly,  the  anirotli«aia  of  the  sole  of  the  ri^ht 
foot  iilso  greater.    Tlic  upper  extremities  were  not  nSWtwL 

As  tho  finit  lumbar  vcrtvbra  wu  found  to  bo  «e&»itivo  on 
prCH^ng  it,  tlio  treatm«i)t  niu  <Iir<x-tcd  cxchuJTolj  to  tliU 
▼eriebra,  to  wliioh  tbc  ]Khiilive  i>ole  waft  appltod,  wbile  tlie 
ne^tivo  pole  wae  placeil  alternately  upon  the  right  and  left 
hip.  After  the  fifth  application,  tliL*  tolterinjr,  while  the 
oyiM  were  uIomhI,  was  hardly  perceptible ;  tlic  nuiiibuc».«  of  tho 
»otc«  of  the  feet  had  (lirap{teared,  and  the  patient  wax  able  tn 
walk  greater  digilaiicai  without  Iwiug  tiret!  and  nntlioiit  even 
iBing  a  cane.  I  wax  prevented  from  observing  the  patient 
any  longer,  a»  he  tloclarod  hinudf  curc<),  leaving  Berlin 
after  the  "ixtli  npplicalinn. 

Vx»K  83, — .1.  W,,  aged  thirteen  and  a  half  yeant,  preMiited 
tlie  following  eymptonw,  gradually  developed  in  the  nonrse 
of  a  year:  lie  wim  hnnlly  able  to  walk  a  few  steps  without 
getting  immediately  tired ;  the  left  leg  OHiKwially  wa»(  strongly 
thrown  fiimranl  while  walking,  and  the  whole  gait  offenxl  the 
pieture  of  a  patient  ituflering  from  talitt.  He  was  unable  to 
place  the  right  leg  ujKin  a  chair,  and  tlw  left  leg  only  by 
buldingon  to  something.  Patient  complained  of  an  indtatitiet 
HMAtion  under  tho  «oI«  of  tho  feet,  although  ohjertively  no 
OOQridenl>le  derangement  uf  Mn^biUty  eotUd  be  provutl.  Uu 
ti>tl4B<od  fttrongly  whenever  he  clo«ed  his  eye*.  The  third  dor- 
aid  vertebra  I)cing  painful  on  preiwure,  the  ptniliTo  olectrotle 
via  altaehetl  to  it,  while  the  motive  was  pUu^  upon  tlie  n- 
gion  of  the  hip.  After  the  tlKt  application  tlie  patient  WBS 
imnnxliately  able  to  place  the  right  U>g  uiwnaehair;  tlio 
improvement,  bowiM'er,  disappeared  at  the  fint  time  of  the 
treatment  after  a  few  minnles.  This  tre«ttnent  ermtinued, 
with  (Vvqaent  inturmptions,  for  M>ven  montlis,  when  J.  waa 
able  to  niUk  for  houn  in  i^ucocMAion,  and  to  run  without  any 
great  fatigue.  Since  that  time  hfn  body  baa  lieen  duvelopwl 
noruuilly,  and  now  he  k  a  robust  Iwy.     After  the  lapse  of  a 
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year,  there  oxUlii,  na  the  only  morbid  Bjinptom,  n  slight  tot* 
terini;  while  tlie  eyes  are  closed. 

Cabk  84. — The  merchaut  P.  K,,  thirty  jeiirB  old,  etiffervti 
for  Kvcml  yciint  frum  fraqnont  pollutioDK  und  nightly  crec- 
tkine,  n  flight  fntigiie  while  walking,  and  a  feeling  of  teuton 
in  the  inner  ^urfaxw  of  tJie  tJiigh? ;  in  addition  to  whidi,  late- 
ly, a  fueling  of  being  hntiiiod  lM.'twM;u  thv  ehuuldorbladm, 
pn?)>«iiru  ti|>on  lli«  chcet,  and  lancinating  p«i»<t  in  tlio  luwtT 
extreraiti<.w  mipervcne*!.  In  tJiig  case  the  positive  pole  waa 
placed  upon  the  iifth  vertebra,  it  being  tender  on  prMsoro, 
and  the  ncgativo  npou  the  hip-joint.  Ily  tliif  method  Ibo 
putictit,  wlio  felt  better  if  not  too  otlen  galvanized,  wu 
treated  for  »ix  we«lm,  nnti)  the  perfect  remo^'al  of  hia  com* 
pUint,  twelve  applications  having  in  all  boon  mad«.  In 
about  n  year  the  funner  i^yniptom»  mtppcarod,  aflor  \w  Iimd 
roiU'iiuvily  i>frfornied  the  sexual  act  wiih  gityii  excitement. 
He  recovered,  aAer  having  been  galvanised  three  titnea  is 
tlio  eauie  maiinur. 

In  a  niiijority  of  caacs  of  thla  kind,  however,  no  ftnch  paJn- 
ftU  spota  am  be  found,  probably  liecause  the  cells  of  the  cro* 
tral  nen'Cii  are  primarily  aflectcd,  while  the  epinal  meningve 
romiuD  intact.  Thvw  offor,  with  regard  to  tltr  nwult  of  tho 
troatmcnl,  a  (ar  more  unfavorable  resnlt.  liemak,  trying  to 
aacertain  their  local  seat,  has,  in  accordance  witli  the  difle^ 
ent  eymptoDU^  couetnicted  a  tabci;  liiDibo-cacraliA,  Iiimlto- 
dorvalis,  doraalia  inferior  and  superior,  vervicaltH^baflalia,  and 
oereMlariii,'  a  division  of  some  practical  im|w>rtanoe.  inns- 
mnch  ns  he  XimeB  hh  m<<thod  of  treatment  n|H>n  ufplying 
ovory  time  the  j>o»itivo  conductor  U>  tliat  place  which  lio  b«- 
Uevea  to  Iw  the  local  seat  <>f  the  dbcaie.  How  fiu-  tliio  divi- 
sion ii>  defensible  on  anatomical  grounds  tins  resnltfi  of  jmrt- 
tnortmi  oxaniination»  must  decide;  but  it  cannot  be  deniM 
by  tho«a  witnoi«ing  hi«  pn^i-iiting  dniiiv  piitii'nttt  to  the  Ber- 
liner Med.  Society,*  on  July  13,  ISW,  that  he  obtained  by 

'  Sm  XOgm.  mA.  Crtttnl  IMtuuib  1  Ml,  p.9«»,itif. 
•  Kn  BcrllMr  Mintodi  WoduMckriA,  laM,  p.  191. 
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tbi«  method  vor>'  fiivorublu  ruuJtii.  Wo  hIiaH  bri«%  giv«) 
tlte  most  pregnant  *}-inptAm»  upon  n-bicli  liU  diviiiiou  \« 
bwKd,  b^  cnrnprising  tlie  firet  four  species  under  tlio  nanio 
of  tabe§  donaliB  proper,  «s  they  pouacM  1««  cliaractemtic 
BvnijitoirM  dittingiiitibing  tltem  ftxrai  vmch  other.  Tlit-ir 
obAni«teriiitica  «re — insecurity  of  gait,  c(m»tnnt  nfiection  of 
bladder,  reotnm,  and  tlio  p>aital  organs ;  no  other  disea^  of 
l\m  eri«  oxcupt,  [)«.Tliaji»,  u  dilatMtiun  of  tbu  pupiU ;  pain,  if 
at  all  pn»ent,  never  a«  violent  a»  in  tlie  otlier  kind*.  Taboa 
oervicnli:<  in  not  only  distinjruislied  by  the  small  f.\te  and  Ini- 
morahility  of  both  pupils,  but  mainly  by  «xc<.<edin);Iy  violent 
nttnclcs  of  oxoontnc  neufnl^u  of  liio  aniw  and  liigs ;  the 
paraple^o  ovniptomii  may  for  many  years  remain  of  a  low 
grade.  Tatiefl  bafiulia  generally  Iw^ns  with  derangement 
of  the  eyes — double  Tision  or  squinting.  There  are,  in  addi- 
tion, also,  amblyopia  and  atropliy  of  the  retina,  while  pwn 
i«  mostly  alwont.  Tabea  cen-lx^llaria  makes  itself  known  by 
the  highest  degree  of  uiioertainty  of  gait  and  a  recetltng  of 
all  otht-r  eyinptoin*.     Fain  never  oceunt. 

If  the  catal}-tic  action  of  tlie  eurrcnt  tn  tills  method  of 
application  takes  an  im]>urtant  position,  we  muiit  sack  an- 
other explanation  for  the  method,  which  consiitU  in  [Missing 
a  weak  rurnmt.  gcuivated  tram  ten  or,  at  the  higho.!,  twcn* 
ty  elements,  tliniugh  the  neck  to  the  lumbar  region,  and 
which  abo  baa  been  acoompaniod  by  good  rceuttA.  Ilcre, 
imlees  we  take  it  for  granted— what  haa,  hoVevor,  not  yet 
been  proved  by  any  ftct — that  it  is  potwibto  to  rorive,  by 
meana  of  the  current,  the  functionlcss  fibres  and  ganj;lion- 
cells  of  the  spinal  marrow,  the  aniiiiiitakably  favorable  in- 
fluonee  of  tlie  cumut  can  only  be  accounted  for  by  assuming 
that  it  renden  the  diseased  and  inactive  eJcineiitu,  which  are 
still  capable  of  performing  their  functions,  fit  for  activity. 
This  iaiiimilarto  thoM  caeca  of  congenital  facta!  ]>anilysts 
olwcr\'«<(l  by  mo,  in  wliii-li  n  Mingle  i>r  double  famdixatloii 
rendered  tlio  hucciualur  muHcle  sup{ilied  by  tlte  motor  po^ 
lion  of  tlio  trigeminal  nerve  cajmblv  of  )*ennaiii'ntly  per* 
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fonninjc  itH  f\inctt<>n,  n1t)inii|;li  tliey  dU\  not  oome  ondor 
mnliciil  treatment  nntil  after  ten  and  even  nineteen  youm.' 
Wt-ak  fniTc-nt*  iiru  hor«  osp<!ctii!Jy  indicnlwl,  Iwcftti*^  mo*t 
of  tlie  pntivntit  iitlVN^iHl  with  dimtuw  of  tliv  Dj>itinl  itiiirruw 
Guffur  from  great  ncrvoiiE  irritability,  and  consequotitly  their 
ncrvons  d^'Mluni  ia  eaeUy  cxlntii^ited. 

l>r.  S<.'«3iginiiellor*  liaa  publiiihod  tho  fuUowlng  onae  of 
this  kind : 

Tliiclfinanti,  n  miu^)it,  n<^l  forty-two  vMnt,  hwl  hail  nn 
a]>o[>lt'ctic  attack,  lintt  tivu  yuar*  and  ihcu  two  yean  ttipi. 
After  the  Ant  attack  hin  fonr  extremities  were  varionaljr 
piiralvKcd  to  a  high  depree,  and  ho  did  not  h-tovitt  till  half 
a  year  afterward.  Tito  |)nndyltc  statu  brought  about  by 
tho  Mwond  attack  ttilt  remniiiod  to  the  name  depve  and  ex- 
tent when  he  was  received  into  the  institution.  Conix-nilDg 
tho  motor  disturtMiiCL<»,  h«  appoant  on  tlio  strc«t  ait  if  bo 
were  drunk ;  hi*  left  log  and  rif^ht  arm  am  wiwcially  weak. 
Every  attempt  to  stand  with  closod  eyes  is  foUowetl  by  mi 
attack  of  dUzioce«.  Ue  ia  unable  tu  mount  «  cliair  without 
help.  Tlio  following  are  tho  ttymptoma  of  donuiged  hiuI- 
bUity :  Pain  in  the  snirral  and  Inmlmr  reffion  ;  dcafa^M,  utd 
formication  in  the  hands  and  foct ;  iniiMssibiUty  of  fpoting 
imall,  thin  xitbttancM,  liko  i^oloa  or  nfcdliM,  or  to  take  ihcm 
oiT  the  tabto;  and,  tonally,  a  Homuttdn  m  if  his  cheat  wre 
com]>r6Sj«<l  by  a  stTuji.  The  aiuestbetic  xono  uxtvnda  ftum  tlio 
levi'l  of  the  spinal  ecapMlw  up  to  tho  vertux  and  latenlly  to 
the  ■iilt'-whiokpni.  In  tliis  iconu  tho  [trick  of  a  neivlle  I*  well 
loealixcd,  but  M^nsation  in  dull,  tho  aamo  aa  in  t}R>  flrmtra 
and  tot's,  rie  (Ionics  any  excess  En  venery.  Has  bail  ouvun 
children,  tlio  last  ten  years  ago.  Is  ini[totcnl,  having  no 
erections.  Tlio  nriuo  doea  not  oome  out  with  tho  pf\)[K'r  jut, 
and  tAmotimes  eacapea  involnntnrily. 

The  patient  woa  treated!  daily,  for  ton  minutH,  with  a 
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ctirront  (tt  t4>n  cIcmonM  c1c)won<I!nf(  tha  tpbia]  nuirrav,  by 
]>]iirin);  tlio  jiwltivo  ]miIo  almvc  tlto  RntMtfaetio  donnl  time, 
ttiul  t)it<  titfciiliTo  pole  on  tlio  upper  IntiitNir  rrjrion.  Aftor 
the  first  npplimtion,  tlm  nwiill  was  woiidfrful.  Tli«  pain  in 
the  iMii'k  cviued,  Mlioibilitv  in  tho  tlnimli  iuk)  !n(l«.x>fiii^t.T  of 
ttoth  ImiuU  improveil  •  gnnt  dm) ;  ho  vralkod  more  necuroljr, 
ami  criNUHift  tht*  Htrrot,  for  tho  fint  tiino,  witlioitt  a  catio. 
Aflor  tiic  i;ociin<)  iipplifiAtinn  ho  was  utile  to  turn  llio  IioimI 
In  vvwy  Hiroctiun  without  ftettiitfi;  dizzv,  m  ttcforc,  when- 
ever hv  I'mkol  IxOiiml  white  walkinff.  Almnt  an  Imur  utter 
the  MKitnil  applivaliiin  ho  ])orcoivod  a  hip;liiT  M-ii^it>ilitv  In 
Ixith  miilctle  fin^ien.  After  tlio  thin)  npplit-'aliiHi  tlio  fitcltng 
En  both  hands,  the  little  fiuf^r*  cxocpU'^l,  vra»  way  gttoil; 
ho  nko  felt  tlw  floor  liotter,  And  tho  loft  lo;;  wu  Htmnfcer. 
He  Hoid  that,  ■iiiee  tho  third  ipplicntion,  ho  ni»Htantlv  fvll, 
for  u  short  linio  aftor  cnch  application,  an  iniTttiM'rl  ticklinff, 
flrai  in  tliu  nioro  jianlyzod  fiKit,  then  in  tlio  U-ft  ami,  thi-n 
iti  tlm  right  anil,  then  in  tho  ri(i;ht  foot,  and  tlnallv  in  tvvty 
extremity  nliko.  Aftvr  t\\c  fifth  application,  tho  walk  4>f  the 
patient  liail  nuilily  Imiirorixl.  Ho  wm  now  aMo  to  walk 
niwn  Uie  (WToment  for  a  whole  aftemoon  at  a  thno;  farther- 
more,  he  [i«TCH*iv(-il  pIniTily  tho  iilif;htc«t  touch  in  tho  aniM- 
th«tic  i!(>no;  hia  Rlwp,  fomii-riy  wry  n^wthMH  ntid  ohort,  luul 
now  become  lonf;  and  deep.  Dnrinf;  the  wvonth  applii-atioai 
the  current  wa*  felt  in  Ihv  littlo  Hn^r  of  tho  r^^ht  hand. 
Aa  he  now  iMniplninv*!  only  of  a  painful  MiffiieM  of  the 
neck,  fli  cleineiitA  were  paaMMl  tlm>u;!h  it,  in  aiMEtion  to  tho 
ten  applioil  til  tho  vtttohnit  ooltunn.  In  thin  manner,  al*o, 
tho  p«ti<-nt'H  litAt  oiim)il»int  waa  ronioviKl  alninft  rntiraly 
aftor  MV411  ndtlitional  Hp]ilioatioiiH,  m  thai  ho  vould  be  coit- 
nldcrMl  pnml  aftor  fotirKtin  ■pplinatioiw. 

Dr.  SrolijCiiiucllor  Mtw  tlm  patient  apiin  a  year  and  a 
half  after  the  trvatmenl.  The  rranltn  obtained  hy  It  were 
tinliMtiuit tally  tlio  Hiitnc.  [lo  hml  bvon  aMo  to  work  contin- 
ually,  and  nothing  remained  of  liu  former  diMMUq  except  a 
(•light  dragging  i*f  tlie  left  foot. 
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Few  sacli  pranonnced  eaeea  are  on  record  up  to  the  pre6- 
I'lit  tiino.  More  frequontly  tbe  progress  mndo  nfter  tlio  fir«t 
iipplk'titionit  is  iwtuiii^Iiiii;;,  Sut  iwoii  urriTc*  nt  it«  liiolto, 
wtiicli  ntiinut  be  ovcmtepped,  prol)«l>lv  oii  account  of  the 
exiBtinjt  onnlomicM)  diaiigeA.  Frequently  we  mtwt  r^noAin 
aatiatiud  with  Imrini;  iiiipruviv]  one  or  tli«  otlior  symptom, 
and  oftcti  ov«u  tliii^  U  not  nttulned.  Soinetlmei  it  i.^  adruf 
togeona  to  add  a  peripheral  to  the  central  troatment,  partial- 
ly by  t-mploying  tbi-  i^piiial  niurrow-non'e  current,  parttiiUy 
by  diruct  galviuiizatiuu  uf  tliu  Honeitivc  iicr\-c«,  wltirh,  If 
Indicated — tttat  i«,  nftor  removal  of  tlie  irritation  of  tbo 
spinal  marTx>w — are  not  withont  influence  upon  the  eocurfty 
of  §[ait.  In  each  oaee  tbe  cxperitovnt  niiut  decide  on  tbuir 
suitablenoM. 

I  have  iny#«lf  met  with  a»  much  ancceaa,  tbrougli  fara- 
dization of  t}ie  anteethetie  ekin  by  meatm  of  the  electric 
brush,  a«  could  he  obtained  by  galvanization.'  On  one 
hand,  ]in>lMbly  tJic  direct  inflneiK-c  on  tlte  nenaible  norvw, 
on  tbe  other  hand,  the  redex  action  produced  by  iIm  bnuli 
from  tbo  eoiiflible  apou  the  motor  ncrvce,  has  oontribitt«d 
to  the  attained  re«iilt.  It  i«,  of  course,  undcr»Ux>d  llint  the 
latter  method  i^  made  use  of  by  way  of  ex|ierimonl  uiily 
in  Buch  cases  whore  there  are  not  only  no  eymptoins  of  in- 
flammatory irritation  of  the  «pinal  marrow,  but  wbvrc,  also, 
there  extotJt  even  no  increased  irritability  lu  (iBureptt,  old 
individaala. 

Cask  ^.— PrufoMor  Z.,  bom  in  1803,  althongti  not  n 
itrong  child,  utill  iilw»y«  enjoyed  f^x)  hcultli.  Wliilu  m 
yonnj;  tnnn,  he  woa  very  much  devoted  to  )m  atudioA,  Ivftd- 
in;;  necessarily  a  most  wdviitary  but  in  every  refpiMt  lem- 
poratu  life.  In  1^44  ho  noticed  for  tlio  firet  time,  wpccially 
after  an  untwiat  mental  exertion,  a  dvcide<l  rolaxation  uf 
\6»  liniha,  with  a  violent  beadoche,  againnt  which  noitJior 
Kiflidngen  nor  I-Vanzonsbad  ^ve  may  roUof.  ULi  eom|itaInti> 
QVL'u  increased  since  tltiit  tiutc,  ecpodally  in  l^i^,  liu  ft*- 
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qainitly  luintmg  in  couse<]Uctuxi  of  tho  lioadavho.  A  HJotirti 
of  MX  stock*  in  HMiitiiir^,  n  jonnicy  tlirouji;)!  France  niitl 
Helgiuni,  nnd  finiilly  the  M»-bal)i-'>  uf  Oiitcml,  relieTod  tlie 
lieadiwlie  cotircly,  wilhont  iu  ever  reluniitig  again.  In  tlio 
jeur  of  1&4S,  bowovor,  wlitcb  caused  tiitn  many  meiitnl 
ouKitioiw  and  excitement^',  iin  «1><1oniin«]  denuigumuut  be- 
gan, increasing  gradnally  in  violence,  DiarrlifM  followed 
oonslipution,  blood  and  utiious  pawed  from  tbv  nwtuni,  and 
flnnlly  hv  w(u>  ufIis:tod  with  ])rola|MUi(  ani.  Tbc  Harii»i- 
bader  KrviUzbrunnen  and  tlio  »ub»equenl  um  of  «c«0)atb» 
did  not  prodaco  the  alightcst  cbanf^  In  addition  to  tbi», 
tbore  snpervenc<l,  in  1S51,  violent  pain  in  th«  bat-k,  extend- 
ing to  tbu  chc«t,  or  tbtf  bips  and  tliigh«,  or  tlio  bande,  in 
whi«h  latter  caxo  writing  Uvjiuio  very  inconvenient  to  iLtin. 
Thiit  Mate  c^ntiiiuing  alMUt  the  eame  till  18^7,  with  tho  ex- 
ception of  a  few  exaecrbations  caueed  hy  too  much  mental 
exertion  or  by  tliu  cliangw  of  teinpernture,  lio  became  much 
woivc  in  iIki  Hnmntor  of  tlie  uune  year.  Tlie  u«e  of  hia 
liandft  and  feet  failed  bini  neariy  entirely ;  while  walking, 
on  tlio  lltb  of  Augiwt,  he  Huddunly  lo«t  all  {wwor  of  eetUM- 
t!on;  nlHUiininiil  nnd  vesical  derangeiuent  atM  ensued.  I 
saw  the  patient  for  tlio  tirst  time  October  S,  1857.  I[o 
wae  then  tifty-fuur  yeara  old,  aniemic,  emaciated,  and  ca- 
chcctic.  An  attempt  to  stand,  or  walk  a  fuw  stops,  ha 
eyes  duM-ii,  produced  sodi  tottoring  that  lio  ieenied  to  fall 
every  moment ;  at  the  aante  time  tliero  l>ogan  a  couliniial 
vibrating  motion  of  the  orbiculims  pnljicbrnrtnn.  Cliangee 
in  tlio  pupil  wvro  not  obser\'vd.  The  juitiunt  cumpbiincd  of 
•  aemuilion  of  vonittrietion  originating  from  tJie  lumbar  rer- 
tebrn>,  of  a  neuralgic  pain  along  the  cour^te  of  Iwtli  >aphcnotu 
and  ulnar  oervm,  of  u  fueling  of  heavinc^  in  his  haiiiU,  stiff- 
ncm  in  bin  fvttt,  and  especially  a  perfect  insensibility  in  tlio 
left  grunt  toe;  also  u  frequent  ilesiro  to  paM  walor,  with  ii 
scanty  evacuation,  eii]>ocially  in  the  daytimi-,  while  in  tho 
night  the  urine  oftuii  escaped  involuntarily,  it  being  thick, 
alkaline,  and  ountaining  sodinicnL    Tliu  buwuls  aelod  slow- 
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It,  luaally  reijiuriDg  injocttoiiB  of  c-old  witUir.  I'lio  nniiH  wu 
proInp««(l,  the  iint«8  reliuced  ukI  emnoiated.  Coticcnunj; 
the  electric  cotiditiun  of  the  mn^cJes,  t)io  electro-mneculu 
contractilitT  and  wiieibility  were  reduced  to  a  very  nioder*t« 
degree ;  tlie  skin,  howwur,  vm  anteHt)i«tic  in  tlie  lownr 
nbar  refipons,  iu  tbe  soles  of  the  feet,  and  in  the  toee.  Tito 
feet  were  cotistaiilly  cold,  tlte  ekin  dry,  appetite  pretty  fnir, 
elucp  freiiiiL-ntly  internijitod  by  pain.  Thinkiii;;  tlint  then 
vtM  but  little  clianoe  for  improving  a  caM  apparently  v>  for 
advanced,  I  <lecmed  it  sufficient  to  allow  tlie  electric  penoU 
to  act  ill  iL  plainly  perceptible  degree  upon  the  legs  and  feet, 
'  and  upon  tbe  nnaittlietic  porliuus  of  tlio  arniK.  Tbo  result 
woe  eur]>riKiuff.  Tlic  patient  wait  ablr,  aAcr  tlio  third  ap- 
plication, to  «tand  easier,  aud  to  walk  tliroujfli  the  room 
without  aMiataiiee,  the  pain  al^  dimiuishing.  Sixth  appli- 
cation (October  SOtlt) :  the  iniprovemeut  continued,  paeoiug 
tlw  urine  bociuiic  easier,  the  patient  felt  Mrouger  and  more 
cotiragoouH,  the  feet  warmer,  I^inth  ajtplicalion  (Octobor 
SOtli):  patient  t-an  write  easier;  i>ain  reappearud,  being, 
bowDrer,  but  elight  and  of  filiort  duration ;  tbe  gait  was  euttv, 
Uio  tottering  Ium.  Thereafter  the  iniu-cl»  of  the  leg,  quad* 
rice]N>  feinoriii,  and  the  gluttei  inii>«lc(t,  were  Atimnlated  by 
mild  currents.  Fonrteentb  application  (Ko^'ctnbcr  ITtb): 
patient  bad  taken  a  walk,  felt  very  well  aAer  it ;  xtiixxo 
flowed  oa«ier  and  mora  flvely,  tlic  involuntary  nightly  OioajN) 
was  IcM,  feet  were  wanii.  The  {latient  wait  ublo  to  walk  from 
bia  reaidenca  to  the  Royal  IJbrary,  and,  after  working  far 
sovoml  honr»,  to  return  homo  again  on  foot.  Pain  general- 
ly only  etiauud  in  the  coHreo  of  tlio  winter,  during  ducta- 
ationa  of  temjierntore,  when  wpecialty  the  great  loo  uf  Ida 
left  foot  was  affected.  The  insendbllity  of  the  banda  oo- 
mured  only  temporarily,  and  then  in  nerer  a»  high  a  dcjgm 
aa  licforr.  The  urinary  t-ompbunts  still  existe^l,  but  went 
eonxideralily  diminixbed.  lie  continuwl  in  tliio  etato  of 
health  for  tlte  next  year,  uiung  flteel-iintha,  and  Iwing  ea* 
obled  to  walk  great  distancea  without  diflicnlty.' 
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""wip  Imre  already,  in  tJie  prevloiw  cTwptaw,  become  ne- 
qnainted  with  u  H«riw  of  cases  cured  or  unproved  hy  gal- 
Taniztng  tlie  i^;riup«tbetic  Dorro.  Tliey  wete  tlio  following: : 
I.  Pura]^>i«  of  viutomotor  nerve*  (doo  CmoI).  2.  Priiuun- ar- 
terial Kpasm.  8.  Apoplec'tio  paraljsis  (see  Onm  ST).  4.  Ciimm 
of  progroMiva  musoiJar  abropby,  with  or  witlioitt  ewelling 
of  tli«  jointii  (m»  Comm  p«f^  SK3  and  299).  &.  Nciml^nM 
and  opftEinia  of  cerebro-flpinal  nervee,  t]io  tttarlin^-pnint  of 
which,  nfl  the  result  of  the  trt-atmcnt  pn>red  bejrotid  donbt, 
Itad  to  be  Muglit  for  in  sn  afri>ction  of  the  Bfmpallivtic  »yA- 
tero  (aee  0mm  pages  331  and  3(|{t).  Ttio  cum  addace<l  tin- 
der 1  and  2  can  1>o  ftilly  cxplniiioil  by  tlie  direct  action  of 
the  ciirrunt  on  the  eynipatlivtic  «yiton>,  auil  the  influence  of 
tlio  Utter  ii)>on  Ihu  vii«omotor  lusrroi,  wfailo  the  favornMo 
rCiiHlt«  obtained  in  apoplcctie  paralr^is  muAt  be  a^ritted  to 
the  indirect  catalytio  nvtious  uiuntioued  on  pa^  370  and  in 
othor  placv*.  It  is  oth«iTiM  with  tlio  cnrc«  inciitione<d  un- 
(li-r  4  and  5;  their  nceompliahment  nuidt  bo  oxplainoil  by 
llie  hypothesis  of  a  dire(--t  or  indirect  infloence  of  lli«  fiym* 
pathetic  upon  motor  and  Mnnor  nerve*,  litis  hypothosie 
appears  to  l>o  plaufiiblc,  yet  no  fact  can  t>o  adduced  in  pnxif 
of  it  esccpt  Rcniak's  experiment  (|uot«d  on  page  SO,  whero 
he  produced  the  rvlaxntion  of  tho  levator  palp,  sup.,  and  the 
epwtnodic  contraction  of  t)u9  (rrhieulari*  palp.,  alicr  havinf* 
out  the  sytDpathetic  nerve  in  the  neck  of  a  rat.  We  tind 
jwobable  reasons  for  th«  relation  of  tiio  sj-injuitliotio  system 
to  the  motor  nerves  in  tlio  ttettin^  in  of  diplo(;ic  contrac- 
tions, whicli  can  bo  prodacod  in  single  cncMw  only  Ooin  the 
known  placca  of  application  at  the  cer>'ica)  ganglia  of  tho 
vtinpatlielio  (see  Case  87),  as  well  a^  in  Iho  repeatedly  ob- 
sorve<l  (in  prognwiii'c  mn^cnlnr  atrophyj  «ymptoni».  eonsi't- 
ing  of  an  inmii^e  of  circtimfcrence,  ])ower  of  Auirtion,  and 
exi-itubilily  of  utruphto  ninselde,  in  conse(|aencu  of  employ- 
tug  the Muuo. method.  The  relation  to  thosoiuitivo  nerves 
is  con6nned  l>y  tlio  ropeatodly  experienced  oetwation  of  tho 
patient*  during  tliis  ojieration — of  their  perceiving  a  paasing 
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tlirougli  or  ticklinj^  in  tlie  nnn  or  l«g,  m>iuetiiiiefl  on  lli«t 
Bide  un  which  Oie  oerrical  portion  of  the  eympatliotic  hut 
been  brought  into  tlio  viirrciit,  Miiuoliiuu  on  tlie  oppoAito 
ude. 

Willi  rofcrouco  to  tlio  praotico  of  tlio  tut-tliod,  I  Uiink 
it  bctrt^T  to  ]i1uoc  one  <x»i<luctor  ou  thv  irmur  m<1i''  of  iho 
Btoriio-vIciilo-uiftHtokl  miiM^lv,  while  tho  otliur  ui  njijilkiil  to 
that  portion  of  tlio  neck  where  the  rcepi-ctivo  gunglioti  i» 
afTcctod  by  tho  greatest  pouiblo  iiuiiibur  uf  (.'urmrit^,  lluin 
tti  npply  both  in  the  dirootion  of  the  Hinruoi'lfidii-iiiuttoidcu*. 
In  tiie  fint-nientioned  method  the  direction  of  the  cnrrent  i* 
uecesBaritf  rather  indifferent. 

We  idiaU  citu  u  fi>w  more  ciuus  belonging  to  thin  category. 

Cass  66. — GottfHed  Komixnann,  aged  fort^-nix  yoant,  ■ 
waiti;r,  after  having  been  ex^KMoil  to  tlie  influence  of  cold, 
pvrccivod,  for  the  first  tiino  in  October,  1800,  a  focHug  of 
stinging  and  constriction  in  \m  throat,  connocted  vitb  pha- 
r^-ngeal  spasm,  rendering  the  act  of  deglntition  iinpooMblo 
fur  hours.  Tliese  attack*  recurred  at  uncertain  intervals, 
making  the  patient  feci  a»  if  tJiora  wa#  iwmething  "gloed" 
into  tlie  cavity.  Soon  other  dUtiirbancefl  of  motion  and  »eii- 
Bation  supervened.  Tliev  coiisistwl,  usually,  of  a  feeling  of 
tenaion  origiuating  in  the  huclit,  and  tlicnce  extending  along 
tlw  vertebral  column  to  tho  occipital  n.yion.  He  felt  an  if 
his  head  were  ooverc<l  with  a  cold  plute,  his  chest  ooustrirtMl 
with  K  hoop,  his  abdomen  distended,  b«  though  air  truro 
Ixdng  continoidly  pumpod  into  it.  At  tlmci*  there  enanod 
a  state  of  relaxation  an<l  exhaUHtion,  followed  by  a  gunml 
trembling,  or  a  feeling  of  iu&ecurity  extended  ovur  Uie  whole 
body,  while  in  the  sitting  poi^itiun,  of  falling  off  a  bsnoh, 
while  walking,  of  having  iiiiiiu-rubt)«r  in  the  joints  and  un* 
der  the  solee  of  the  feet,  which  frequently  were  bonuinbvd. 
BometimCf)  viniblu  spasuis  occurred  in  the  hivis  kneo-jointa, 
ond  in  the  ne^^'k,  which  latter  |>Art  was  so  violently  afibctod 
tliat  tho  head  was  lunied  from  the  right  to  the  left  Gmd* 
ually  he  fonnd  it  difficult  to  stand ;  walking  and  mounting 
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stnin  bTCAine  impoMEblo.  t  tinw  ttio  p*tiont  for  the  first 
time  on  May  5,  ISftS.  Tlie  sUrliiig-junrit  of  Ijik  iifftfdion 
WW  undoubtedly  the  right  l&t«ral  cervical  re^on,  wliivli  viu 
greatly  Bwollon,  linrd,  and  wry  pitiiiful,  eepecially  wlien 
prcMing  upon  tliv  i>Iii«e  oormponding  to  the  Rapcrior  ccrviml 
gnnglion,  wliicb  preasnre  abo  caused  fimultaneouflly  jminAil 
Bcnsatiotifi  reaching;  as  far  ns  ttie  occiput.  The  ecnsihilitjr, 
Trbvii  lio  wu«  IoucIkm]  or  pricked  witli  »  needle,  wb8  intact ; 
the  patient  ootUd  feel  correctly  vithout  tlie  aJd  of  hio  oif^t. 
As  this  case  depended  npon  the  dieappcamnco  of  lh«  cen'ical 
Bwclling  (prudm-ing,  iioconliiig  lo  our  diiignntis,  ttiu  nlMvo- 
mentioRcd  symptoms  hy  preeainf;  upon  the  cen-ical  gnnf^lia 
of  tlie  Bj-mpathetic'l,  a  large  pondnetor  was  placed  upon  llio 
iintmor.  and  snolhcr  c-oiuluclor,  <.-orrc)>pondiiig  in  oizo  to  llio 
foniicr,  upon  the  poetorior  right  nide  of  the  neck.  This 
treatment  having  Iieen  continued  for  one  and  a  half  years, 
a  resorption  of  the  swelliii);  was  hnmght  about,  ranging  a 
ffradtial  diMip]X!«rane«  of  all  llio  aymptoina  of  Mnsor  and 
motor  derangement.  In  this  patient,  ako,  the  opemtion 
produced  a  feeling  of  flowing  in  t3ie  arm  and  leg,  especially 
in  the  affected  right  side  of  tl>e  bmlr.  After  a  lapoe  of  six 
months  the  palictit  wnj^  enabled  to  take  long  walk):,  nn<] 
to  i»erfonn  leinixinmly,  in  the  winU-r  of  ISW,  hts  duty  of 
waiting  at  the  table,  tiaring  been  galvanized  two  hundred 
and  seventy  times  np  In  that  peHo<l.  In  the  coiirw  of  the 
year  IS67  ho  pro6entc-d  him^-lf  but  nirely,  the  morbid  oymp- 
toniH  ctrnting  one  after  anotlter. 

Cask  87.  —  ITeinricli  Stmi-fc.  tailor,  aged  twenty-fire 
yeotv  and  six  montlis,  suffi-rod  from  a  wveni  cold  in  h!»  ni>»o 
about  eight  lUya  ago,  which  anddcnly  diaap]icared,  Imng 
replaced  by  a  progre!u<ive  amestbei^ia.  It  began  with  a  feel- 
ing of  tickling  in  the  &ole  of  the  left  foot,  aceompaoted  by 
a  MTuatioii  of  cold  and  numbncaa.  Than  ungations  af> 
fbeted,  within  two  dayii,  the  whole  left  side  of  thu  UnIt, 
extending  up  to  the  arm,  tlio  anterior  )>ortioii  of  the  alMlmu- 
tnal  wall  only  remaining  intact.    Irritating  cMntments  had 
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tin  influence ;  on  the  contmry,  Utu  iUduiim!  itlfu  ultackod.  In 
eptU)  iif  tlioin  aiid  the  \i£«  of  fuiir  KiiMian  Ixitlits  tlm  wlitilo 
rigfat  ^^e,  altliongli  in  *  ton  degree.  In  tliin  olate  liu  vroti 
»een  by  me,  November  10,  1^07.  Tlieru  was,  (W|W(r(ttU,v  in 
tho  loft  arm,  a  fcvlSng  of  grvnt  wcakniM»,  tbu  [mtiutit  ln-iii^; 
unable  U>  liuld  n  ciin«  with  that  hatid.  Neither  could  ho,  in 
coniM^iieiive  of  the  aiuMllieiiiu,  tftke  Muall  BulMluioea  oU*  lliu 
table,  or  button  his  coat  with  tlits  arm.  Touching  tlio  akin 
with  tho  finger  or  tlio  ii«odlo  was  ft-lt  but  »li^;^lllJ■.  Ernry 
fttbMnpt  to  ><c[>aratc  the  lingers  and  to  bring  thein  near  etah 
other  sgain,  wiLi  followci)  hy  incorrect  movements.  lie  ahio 
had  B  sonEiation  of  tension  in  all  the  jointti  of  tho  upper  and 
lower  extremities,  tht£«  of  the  left  bide  lielug  more  ii0(M!t«d, 
as  WM  tho  caw  with  thv  other  »vniptoins. 

I  employed  tlte  fall  fltrcnj^li  of  the  electric  brash  hi  the  ftrrt 
two  ajiplimtionb — the  temporary  improvement  dtsai>p<nring 
htiforu  the  next  fitting.  In  thu  next  tlircu  ajipUcul ionA,  tlio 
UMu  of  the  coiutant  labile  ctirront,fV»in  tlio  brmchiul  pluxu«  to 
the  hand,  and  in  the  thigh,  in  a  oorreft|>onding  manner,  gavu 
no  n«ult  whiitever.  I  now  resolved  to  galvauizo  thu  fiyin- 
patlivtic  ncn'c.  Qnlvaniiuitiou  of  tJte  right  cervical  Bjiniw- 
Uietic  ncrru  produced  dl|iIogic  contractionit  in  tho  unfi*  and 
legs ;  UHnally,  however,  not  till  the  nctionii  had  tN>ntiiiiieiI  fur 
some  time,  and  to  a  higher  degree  in  tlio  liret  applications 
tliaii  at  a  later  |>oriod,  Oalvanizatiun  of  tho  U-ft  oorWcnl 
6jiii)>athetic  had  citlicr  no  rtwult  or  but  a  flight  ooo, 
while  at  other  points  they  could  not  he  pr(Kluoe<l  at  all  in 
(he  woU-nouririlied  and  miiacular  patient.  Togetiier  witli 
tlie  application  of  tlio  ]>os!tii-«  pole  to  the  right  ocrrlcnl 
aynipalhotiv,  there  occurred  a  strong  i>orKpiration  in  the  left 
axilla  and  vim  tNrr<M.  After  the  first  applicatiotu,  made  In 
the  beginning,  ilaily,  tho  fwluig  of  tightncai  dJiappoarcd 
(Wnn  tho  right  Aide ;  It  took,  however,  a  miiuh  longer  lima 
before  the  imwRsibiiity  of  tlie  loft  Hide,  ei^jwcially  of  the  arm 
and  hand,  (hjcroased.  For  thiA  reason  the  tTcaimcni  had  to 
bo  eontInn«<l,  with  freciueiit  inteiruptiona  of  two  and  tlirec 
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(Ifty*,  till  JiinuMry  10, 186$,  before  the  patient  again  became 
bUb  U>  work,  Bitd  no  rapid  improrement  took  place  until 
very  strung  carrent«  (np  to  thirty-eiglit  olciiivotK)  vruro  cm- 
pto/od,  tlio  Rc^tivo  oloctrodu  bdug  luudly  RppttocI  to  tli« 
lumtMu*  or  Mcnil  rvgivii. 

Dr.  DriiiAen  obserred  the  following  caw: 

Cask  S8, — A.  G.,  oipbtoeii  years  of  age,  after  having 
lifti'd  n  very  beitvy  wvJ>;ht,  nulicfd  a  bcuvinoM  uid  iitimiOM 
of  hi:!  anti«,  which  gradually  incnwaed,  especially  on  tlw 
right  »ide,  thence  extended  to  the  fingers,  making  it  impo»- 
ftiblo  fur  hint  to  write.  lie  akowa*  affbctctl  by  ncunilgic 
p«in  in  tliu  cminie  of  tlie  nie^lian  and  ulnar  nervo.  After  ii 
tix  weeks'  periplienil  treatment  with  the  constant  current 
had  not  only  done  nu  good,  hut  also,  aceonliiig  tu  the  pa- 
tient, reudend  him  etill  wutmj,  he  applied,  ou  tltc  SStli  of 
IfoTcmhcr,  1365,  to  Dr.  Drii*e«,  who,  upon  an  examination, 
found  the  deltoid,  hicepa,  ami  extensor  muscles  of  the  rl^ht 
foroann  to  be  hard,  and  VallvixV  ]>rD«»un)  points  on  the 
mwUM)  and  radial  nen'eti  painful.  Tie  but  imi)crfrclly,  and 
with  great  vxvrtion,  tucc^eded  in  raiding  the  ann,  bi>nd- 
ing  tliv  rlbow-joint,  or  itrctdiing  and  b*»iding  tlio  llngiTA, 
wiiidi  were  Uiinally  in  a  state  of  «emiflexion.  The  applica- 
tion of  a  cuiTcnt  of  eightoeu  eleincntis  nnth  tho  positive  {>u]c, 
upon  the  fo««ti  8ul>c1aviculariH  »in!stra,  and  witli  the  negative 
polo  on  the  right  flroni  the  »«c<>nd  tu  tho  (bird  ccr\-ie«l  ver- 
telira,  caused  a  feeling  of  warmth  in  tho  right  arm.  At 
the  second  application  there  endued  strong  «piuue  of  ibo 
biceiM,  rendering  the  elbow-joint  ftoo :  in  tiie  thini  applica- 
tion, the  deltoitl  aUo  moved  ftpiwaodlcally.  I'ndvr  thiN 
treatment  the  patient  improved  gradually,  and  was  dis- 
charged perfoL-tly  cured,  January  SO,  1S66. 

During  rhiw  treatment,  tlic  right  ami  was  twice  truatod 
by  tho  peripheral  method  by  way  of  experiment;  he  became 
WDTM  Cttdi  time  the  ibllowing  day.  The  internal  admin- 
Ictnttlon  of  Htryclmine,  continued  for  mx  day^  caaMd  no 
iDcmaM  of  diplcgic  contnctiuna  (u  montioaed  by  Remak), 
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Imt  WU6  followed,  on  the  eloventli  da^,  by  ep(>ntaneoiu  con- 
vtiUiuns,  acoompauiod  l>y  a  rctiini  of  tlte  iiuiinilgic  [win. 


Of  all  kinds  of  paraljsii),  tlte  iien'ona  and  muAcnlar  kEncb 
offer  tha  most  favorable  field  for  tlte  euploymoDt  of  IhiUi 
ihe  interrupted  and  tlie  contiunt  vlvctric  current,  Tb« 
method  U  differrnt  norordiiig  to  the  situation  of  tlio  |)«ral> 
yhh,  either  faradization  or  galvanization  of  tlte  tierve  or  niB*- 
ele  twiiig;  pt'rfonncd.  The  latter  may  be  uiadi',  aa  abovt 
(page  145)  cxjilaincd,  exLraniuMular  or  intnuunacular. 

Concerning  tbe  choice  l>etwoeii  tlie  intemiptml  and  oud- 
Atant  current  in  each  individual  ease,  pcrijihcrul  i>ara1yai«, 
if  at  all  cniMible  of  amendment,  ecoms  tuDally  to  bo  tnoet  a«v 
cewible  to  that  eurrent  for  nhioh  tbo  musclcA  linvo  retalued 
tlte  irritability.  This  trial,  however,  must  not  )te  nndertalcon 
tJll  the  latter  {Mtrt  of  the  aooond  wcok  after  the  beginning,  of 
tLtt  i)aralj*«ia,  iiinsutueh  (ai  i«  rIiowr  Jn  Case  on  jiago  344  and 
Caw  89)  as  in  nervous  jiandyeis  no  derangement  enauea  be- 
fore tilts  time  in  the  eloctric  iicliun  of  the  parul^'zod  mtuolea. 
At  (Iiat  |>eriod,  [K^ripheral  panUyiiiii,  in  wliich  the  intermit- 
tent current  produces  more  or  lees  muscnlar  contraetion,  i* 
treated  with  it ;  thoN  cafi«.<s,  however,  in  which  the  fara- 
dical  excitability  U  lottt  and  the  galvanic  pri>wrvMl.  with  the 
battery  current — while  in  the  majority  of  nu<«N  wheni  the 
reaction  for  both  kinds  of  current  »  ^till  existing,  allhough 
ill  a  leM  degree,  both  induction  and  battery  current  may  bo 
UMd  fiocoeaenilly.  If  the  ]>hy«iciau,  n^  w  iL«unlly  the  csm,  ban 
bat  the  induction  npjiaratus,  Itu  must,  in  onler  to  avoid  uvvr- 
irritalion,  l>i-ar  in  mind  what  has  bc>uii  eaid  altoat  it,  p«f^ 
f4  and  t&T,  that  is,  he  nmHt  employ  enrrentJt  of  niodium 
slronglh,  mrely  internipted,  the  applications  W-iiig  of  abort 
duration.  Ah  wkiu  tm  Hm  clectro-muMMiIar  contractility  in- 
cmuHM,  the  strength  of  the  current  iit  to  lie  decnuMd.  It, 
liowever,  )io  poeeceees  contrivancee  fit  for  tlie  gcncrutiun  oT 
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both  kinds  of  cnments,  he  vfll  combine  iIumh  in  mnnj  cues 
with  itilviitiU^v  vttUwr  by  improving  tlip  rvnction  for  tlio 
intermittent  hy  passing  throng  it  conHtnnt  current  (ftce  psf^e 
61),  or,  afl«r  b»vin(r,  by  meuu  of  gnlrauizatiou,  rcndcnhl 
the  Derre  more  cajMibte  of  condactiun,  by  uxvititig  tlin>ugh 
farulUatJon  the  punUyzcd  or  lutlicnio  mnacles  mora  strongly. 
If  we  examine  more  oIo«ely  those  cases  of  paralysis  in 
which  tho  reaction  after  the  iudnctioa  current  k  pcrfwrlly 
extinct,  bnt  that  of  tlio  battery  cnrrent  prMcrred,  we  may 
conveniently  cliTJde  thein  into  two  {px>npR.  To  tiie  first  lie- 
lung  tboiK,  in  vrtiich  tlie  oontractione  following  the  gslranio 
jrritntion  have  sunk  nnder  the  normal  etanilard  ;  nnO  ti>  the 
■eoond  thow  exoooding  the  normal  tttudard.  For  tho  fir«t 
groop,  oompriung.  according  to  all  ob(t6rvBtion«  made  about 
it,  single  oases  of  Iraunuttic  nervous  ]>aralysis,  coses  of  rlwu- 
matie  facial  pandysis,  paralysis  of  the  soft  palate,  do., 
wo  may  accept  Xcnmann'«  opinion  (sco  pa^  61),  that,  as 
eooQ  as  the  vitality  of  a  ner^-e  or  mnwle  hsH  suiilc,  there 
ensuM  a  etopt  in  which  the  constant  corrcnt,  if  appllod 
lunj^r  tlinn  a  moment,  prodncoa  on  the  paralyzutl  inneclea 
ruid  nerves  the  effect  of  irritation  which  cannot  tie  obtained 
through  imluctKl  ctiirent^  of  a  inonii-ntari,'  ibinitiun.  Ac- 
cording  to  onr  cx{K.Ticiii'e  *o  far,  the  <Ii>>turba»ce4if  nutrition 
of  the  injured  norvra  in  poriphcrnl  paralyw»,  beginning  from 
the  sUiilitr^r.  and  admnring  to  the  liiglieft  degree,'  is  reoog- 
nlsed  by  the  fullnn-ing  difforenoM  in  liie  n-nctinn  :  Fint  de- 
gree. Motility  limited  or  raspendcd,  excitability  nomuil  for 
iiatentilttent  and  constant  cnrrentF).  Second  tlcgrec.  Fara- 
die  and  galvanio  contractility  dimini^bed.  Tliinl  degree. 
Excitability  extinct  for  the  farudic  current,  presen'cd  for  tlie 
galvanic  onrrent  In  both  norm  and  miude.  Fouiib  do-n'i'e- 
Excitability  of  nerves  extinct  for  l>oth  kinds  of  cnrniil,  hut 
musculnr  irritability  preserved  for  the  constant  current. 
Fifth  degn*'''  l^th  ncrro^  and  ninsdos  am  ontiiely  doprinHl 
.  of  uxdtability  for  both  kini.1-  of  tlw  eleotrlo  enrroot.  Thu 
■  Sot  zii^wM,  11  A,  ^  loi. 
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division,  however,  iloee  not  comprise  all  the  existiiig  forma 
of  tliid  duea«o ;  thus  I  treated  a  facial  iMtntljk'su  of  ■  littJo  bojr 
ivhoro  iietllicr  gHlvimixntion  nur  fnnidizatioii  of  tlio  iicrrM 
or  uioHclcA  could  )iroduee  weu\t  coiivuUioiu,  whidi  uoljr 
could  1>e  Mcoonipli^ied  through  reflex  nction  from  tha  tri> 
geminal  ticrvc  liy  rupidly  jiiL^ng  a  BUiall  oomliictur  iJong 
the  uiUM-lcD.  Thus,  iu  the  later  itlaf^  of  trauutatic  parol- 
}via,  the  fiiradic  retuniit  1)cfurc  the  f^lvanio  oxcitaliiUty, 
or,  in  rare  casc^  of  paralvsis,  caused  liy  li>ad-]M>i.M)iiing,  the 
galranio  excitability  of  BJogle  ninsolee  has  enlfurcd  mora 
than  the  furndlc  Finally,  paralyeia,  in  coiisotiuvucu  oflead- 
poiiionin^,  or  injury,  may  have  Wen  rcmoT«d  long  a^ 
vliilo  the  ele<;tric  irritability  in  hUII  more  or  Iom  roducod,  or 
even  entirely  extinct' 

AVitli  rcpiird  to  the  second  gn>up,  however,  the  charac- 
t&rii>tic*fi:Jitnrc  of  which  cmutths  of  ouavnluoiu  aftvr  gal- 
vanic irritation,  oonaidorably  cxceoding  the  nonniil  »latc,  to 
which  tjclong  a  great  naniber  of  cased  of  rheumatic  facial 
paralyEiA,  lead-poiaoning,  and  also  (tingle  cases  of  progreesira 
muiwukr  atrophy,  I  miut  maintain  my  opinion,*  pronoODOed 

<  Tlib  T«rl«t]r  «f  oMcs,  Mil  jct  iLoroaftilj  laroUcktod,  of  the  tnoMulH'  ^ 
Ihm  folI»«ln|  Uio  UM  of  i)w  oouiant  curmii,  Um  itaiiitMr  of  wUdi  U  aUIl 
fwUiw  IWTMHd  Uira<wh  tk«  abMBiM  or  ptwdonintnoo  of  ooninwiko  ai  IIm 
vpMring  iBiil  elenntf  of  llio  circuil,  prtrt^U  iu  naliiBg  gMd  ■*«  «f  Um  fUnala 
ewrrntlfor  (ha  dUsMub  «f  pu«lj^»  u  extciiHTrl]rM«llh  Uio  fitriiAe  eumdt^ 
(or  wlitoh  n«4an  «•  harr  flnD  It  bat  a  paMiiK  aolip*  la  (li«  riKhth  •wtloa. 

I  A.  Kutrailxtri:,  tlw  convinMil  by  the  o)M#mll(in  or  •  ntt  uf  bdal  ^aml- 
:i«i«.l4Ul]'ififb«iDtid  nellial  hefullTagic«awit1iMyitoi>iiir(ieafd  lolbvuiuni 
ef  <b«M  tfuam.  I  tamoi  but  pmnooaM  017  4c«liM  do«bt  ibinit  (ha  taaaMmt 
Id  aUdi  balk  A.  Bnbnbiint  (Zar  Tbfn|to  dar  rbavnaUKliea  Picial-ranlj'ata. 
D«dUehM  ArehlT.  nif  klia.  Utdcela,  tSM.  Band  D.  Utti  L).  tai  aafiadaDT 
7JaaiM«a  <Pi#  PJralriciUI  in  d«r  Htdhin.  ISM,  Pagt  *»\  ban  nAuad  mj 
Of/takm  bj  ibnptr  dcajriBK  a*  Ml  utaHBg,  etrtj  thing  not  obtmi  bj  tktn- 
■rfiM  hi  ■  oomparaliTtljr  null  tuunbar  of  «•«.  Tliiw,  EnlaoborK  aaja  that 
tal  Ut  OBN  Ihu  (KillablUtr  for  UiB  galtayc  rarranl  iM  MMdoMMM  —  1b» 
tjmipfoau  Imprarvd  1  what  ]  malntiluad  10  lu|tpan  !■  wjr  mm*,  tito.  Uial  t)M 
oonT«1«taiii  «tiHnrc()  by  bliu  «tra  under  no  cireuanlanoM  apaMBodlc  ZlaBwaas 
■vw  Mid  thai  th«  qualitjr  of  llio  coalnttico  oT  both  Mai  halvra,  *orai4iB| 
to  hla  obMiralloM^  va*  tha  rcrttiw  or  what  I  had  prMOdocvl  tL — Brfont  fbok 
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in  Uie  Berliner  Med.  GeeelschaA,  at  tlte  oceaaiou  of  a  lecture 
oh  faelal  panUjrBJs,'  nundj,  tliat  t>ucli  eusea  are  Uie  reenlt  of 
reflex  >i|>asnu. 

In  CAseHof  lend-poisonitifi:'  anil  af  prcfi;re«iTe  mniiciilu' 
atruplijr  niflrked  liy  an  unnsoally  liigb  ilegive  of  reflex  ex- 
citatii^n,  tliv  Betting  in  of  reflex  spasms  nftor  the  urn  of 
xrrak  f^Ivnnic  currents  ean  c»ily  be  rxpIaini'O.  It  is  dif- 
ferent with  ref^ard  to  facial  pnraly>L«  n^avo  refurrei]  to. 
Ucm  there  oooar :  1,  Casea  in  which  ncitlier  tltrouf^h  tlie 
inttrrntittcnt  nor  throuffh  the  oonetant  cntreiit  tlu  spasms  ra- 
ctilt  fK>)ii  the  cxciuttiun  of  tlio  motor  ]>oiiit«,  these  spaeius 
rather  ensumg,  and  OBually  vor^  Intensely,  from  the  excitation 
of  the  places  of  exit  of  the  trigeminal  branches  in  the  faoo.' 
S.  C'lkStis,  in  vhicb  both  the  employment  of  a  battery  current 
of  etf^it  to  ten  elements,  and  the  application  of  one  condactor 
tu  the  neck  or  behind  the  neck,  tlie  otlier  lieinj;  placed  upon 
any  other  place  of  the  face,  cause  unai<ually  active  contrac- 
tions, while  OTory  single  iniu«lo  tlius  placed  in  a  state  of  con- 
vulsion is  [K'Tfectly  in>1iflvreii1  to  the  direct  iitfltience  of  a 
mod)  Btrougcr  current,  in  uliii^  aliM>,  with  the  progressing  ini* 
proveiuent,  a  constantly  increasing  number  of  elements  moat 
1h>  ail(le<l  in  order  to  obtain  tlic  same  result.  3.  Ca)>c»,  in 
vrhirU  a  current  of  few  elements  (tilx  to  eight),  when  directed 
to  the  ninsclee  of  the  paralywl  »ide,  prodnoea  oontruoUotia  at 
tlie  ojtcning  and  clowng  of  the  circuit,  while  they  do  not 
(Hx-nr  on  the  Minnd  side  until  sixteen  or  twenty  elements  ue 
added,  and  even  then  the  symptom*  arc  dccidoUy  milder 
than  on  tlio  paralyse*!  "de  (awes  of  BaipHitcher,  S.-hnItz, 
Neumann,  etc.,  etc.).  It  can  hardly  lie  donbtcd  that  the 
cases  mentioned  ander  1.  and  S.  arc  reflex  Hjiasms,  tlie  <ic- 

ing  ■  dtAnha  aftUan,  iha  grcaiMt  can  ou^i  M  b«  «URtMd  b  Um  tiMtnent 
of  inch  nblkqavtteaa 

<  Ste  Omuoha  RlWk.    1964.    Xa  a. 

■  8m  A.  KolMbvg,  IWirtet  vr  Oslvuo-palbalogk  tuul  nsrapla  dtt 
LUwianem.    BnrL  Uia.  Wodb«M«hrin.    tSSS.    Ko.  L 

■  Km  Range  rucUlb-LUi— ag  md  C«aMaai«r  SMnn.    DmiMb*  CBnik. 
ISBT.    r*pW. 
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cnrpence  of  wliicli,  in  the  Aia  of  tiw  fwo,  u  <*i>cci«Ily  fudli- 
tnto<]  by  its  luige  mpplj  of  icnsitivo  nervcA,  aiid  the  fVv- 
qiiont  iMin.1  torn  OSes  between  the  trijteminal  andfunal  nerves, 
nlthoiigh  we  Are  at  a  t<)6S  to  find  the  cciitro  cunning  the  ro- 
flcx  action.  TIio  c**t»,  liowQvor,  mentioned  under  S.  inuT, 
perhaps.  I>c  cvphiiii«cl  in  a  different  manner. 

After  ttietie  general  remarkd,  we  shall  treat  of  eomo  o»- 
pecially  remarkable  forms  of  p«ripliera]  punil_r»li. 

Th«  trcnttncnt  of  i«:?rij>licral  fAcial  parnljiuH  frefjiicntlr 
oflera,  oven  to  tlie  moi^t  akilt'iil  ^pecialifit,  the  grestt^t  difficul- 
ties, in  case  the  perfect  intent;  of  the  funoHon  of  tlio  nia&- 
clee,  and  of  the  c^ipnwuon  of  cMnntviiunco,  i«  dodiwd  to  bo 
obtained.  The  cnuiut«  for  thi«  oi)inion,  hardly  to  be  oppo*ed 
at  th«  present  time,  are  the  following:  1.  N'ovadnya  the 
antiphlogistic  treatment,  even  in  cases  where  the  pquwlytte 
condition  is  preocdod  by  symptoms  of  irritation,  perjotdtki^ 
pain,  etc.,  U  (VequonlJy  ncjrlcetvd,  thtu  prcvontiiig  tho  r<m^ 
lotion  of  the  exudation.  2.  This  oxndstion  into  the  aqti«- 
doctuB  I'allopii  is,  in  nearly  every  case,  the  cause  of  peH|>b- 
erol  bolal  pandyiis,  producing,  mor«  or  Icm,  by  ]>rG»>»n',  a 
dwtrnction  of  the  ncrvo-fibrcfl,  if  it  bo  not  of  a  Kion*  but  of 
a  more  plastic  nature.  8.  3i[niit  of  tho  facial  niibiclct)  hnvt> 
bnt  one  firm  point  of  attachment  to  t)ie  bone,  whilu  the 
other  point  lic«  in  tho  ekin,  ciiii»ing  i-oulractioni$,  or  at  It^aet 
dcfonnitie«  in  the  ^-xpnswon  of  countenance,  untoM  jwrfoct 
contractility  is  restored.  Cotis«quenlly  contractions  exUt 
not  only  in  facial  paralysis,  treated  by  the  intennitt«nt,  bat 
aUu  in  caMut  troato<l  by  (ho  constant  current,  and  cvi<n  in 
Uiofio  iindei^ing  no  treatment  whatever,  although  it  vannot 
be  denied  that  the  improper  use  of  the  tnduvtinn  current  may 
facilitate  thi;ir  furmation,  o«|>cciKlIy  if  tlie  healthy  uium-W  arc 
irritated  with  too  long  aiipltciitioni»  of  rapidly •ruixialui)  cnr- 
rent«.  Tlie  fonnation  of  auoh  contractJont  may  bo  rocognixcd 
by  the  following  prcmonitorj-  eymptomi :  1.  By  on  nnuiinaHy 
rapid  rottini  of  tonicity  in  a  niuiicle  shortly  beloro  parnly  wil. 
9.  By  spasm  affecting  tbo  mnsclee  spontAneonsly  or  a 
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mechanical  irritation,  bdcIi  u  rubbinf;,  kiinidinf;.  TIicm 
tfjinptoiufl  eiisaiDg,  the  current  u  tu  be  reducvtl  or  entirdjr 
Mispended  for  Bom«  time,  and  tUo  tri-atiiicut  directed  inonOy 
to  the  diwiased  n«rvtf.  ir  tltu  coiilniction  u  «ln.-ji«ly  plainly 
iit  exifltence,  a  stable  battery  current  of  ten  In  twenty  tdo- 
iiients  is  paasod  tbrongli  il,  or  single  powerful  iudaotion 
itbucks  arc  eniplujed  fur  tliu  pnrpotut  of  rvlvaeing  it.  Tbuce 
ti)CtbiNJ«  nru  hot  tionibinvd  with  thv  tue  of  uiechaiticHl 
nivan*  to  otnetdt  the  contracted  niuMles,  aft  recommonclMl  by 
Erdmann,  or  the  introduction  of  a  wooden  ball  between  the 
cheek  and  niaxillan*  bone.  Spasms  sometimes  occur  in  euch 
oaMU,  ftyntptonu,  a«  it  were,  of  a  rerivinf;  vitalitj-  of  the  niiM* 
Tlie«e  Bpiwn»  allow  a  farorable  prugnwi«,  an  tliou  » 
is  usually  more  quickly  occompliiihed  by  treating  ucrvea 
and  mnsclee  with  the  constant  current.  4.  The  symptoms 
accompanying  paraly^  and  still  more,  the  Epntunodic  pho- 
iioniena  following  the  me  of  tlie  (liflfercnt  currutitt  aud 
methods  of  application,  require  the  nuMt  carefid  attention 
during  the  trontmont.  In  tbia  regard,  the  following  thera- 
]M.'ult<!  priiicipW  are  to  be  ke]it  in  viuw : 

1.  If  the  reaction  to  the  Entenuitlent  current  u  more  or 
]«s  Well  preserved  at  the  end  of  tlio  second  woek  after  the 
iHigtiiiiing  of  tltu  pAndy«iii,  »  primary  niodemti>ly  otntitg  in- 
ti'rtniltent  current  is  to  bo  dirvctu<l  n|>o»  tlie  ntngle  moaoUs, 
I  ci>un)C  which  must  be  especially  recommcudul,  if  all  tlte 
I  musclos  have  not  suffered  e<inally  in  thuir  elLTlro-niUKcuiar 

^H  cotrtractility.  The  facial  nervo,  however,  may  Ito  irrltatt'd 
^H  either  dintrlly  by  means  of  a  thin  elednMle  plaeed  Miind 
^H  the  ear,  by  llie  ma8toi<l  prooess  and  the  vrtieulatiun  uf  tlie 
^H  lower  maxillary,  or  indirectly,  u  rooommoDded  wpoahUly  by 
^H  iX.  1Cf>M.>ntha),  Ilirongli  twflox  action  from  Uie  trigeminal 
^B  ucrvo,  by  applying  the  o^pperjiole  tu  the  nitwooa  menibratie 
u  of  the  otivek  and  drawing  the  sine-pole  over  the  paralyzed 

I  muscles  ur  the  respective  ncrvo-bmndiBi.    3.  Tn  tbuM  oasm, 

I  also,  where  the  elect  ro-inuM-ulitr  eontrnctility  U  rvdoecd  to  a 

I  minimum,  a  good  result  may  usually  be  cditaiood  thruugli 
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tbe  induced  current,  although  only  after  a  longer  coarse  of 
treatment,  if  care  is  taken  to  diminiab  the  strength  of  the 
current  in  proportion  to  the  gradually-increasing  electro- 
mnscular  contractility.  However,  the  conBtant  cnrrent  ii 
generally  preferable  in  these  cases,  if  both  kinds  of  currenio 
are  at  the  disposition  of  the  practitioner.  3.  Bat,  in  tho» 
cases  in  which  the  intermittent  current  produces  no  spasms 
whatever,  while  they  are  caused  by  the  battery  cnrrait,  di- 
rected either  to  the  nerve  or  to  the  muecle,  tbe  constant  cnr 
rent  is  indicated.  This,  however,  must  asually'  be  applied 
to  the  facial  nerve  itself,  as  correctly  mentioned  by  Baeren- 
winkel,'  especially  in  those  forms  of  facial  paralysis  knovit, 
on  one  hand,  by  the  want  of  any  reaction  after  direct  mi& 
cular  irritation ;  and,  on  the  other  hand,  by  the  settinc  id 
of  extensive  reflex  spasms,  after  applying  one  conduct« 
to  the  neck,  etc.,  and  the  other  to  any  other  part  of  tbe 
paralyzed  side.  After  this  the  spastic  muscle  may  be  »t- 
tacked  by  stable  currents,  if  direct  irritation  is  followed 
by  undoubted  contractions.  Here  the  intermittent  current 
can  only  be  usefully  employed  at  a  much  later  period, 
after  voluntary  motion  has  been  recovered,  the  muEcles, 
however,  still  being  relaxed  and  deprived  of  their  tone. 
Cases  of  this  kind  generally  allow  but  an  unfavorable 
prognosis,  for,  although  frequently  recovering  witboat  leav- 
ing deformity,  a  long  course  of  treatment  may  alwars  b* 
expected.  4.  Finally,  cases  of  facial  paralysis  occur,  fol- 
lowed by  contractions  or  clonic  spasms,  and  usually  not  on 
the  paralyzed,  but  on  the  opposite  healthy  side,  contrae- 
tions,  the  origin  of  which  can  hardly  be  explained  except  by 
supposing  that  the  irritation  of  a  motor  fibre  ia,  andef 
certain  circimistances,  by  an  increased  irritability,  conducted 
to  the  centrum,  and  thence  transmitted  to  homoli^om 
parts  of  the  other  side  (Remab).  In  this  type  of  paralvsi?, 
in  neuritis  (see  Case  on  page  328,  and  Case  61),  the  constant 

'  Zur  Cnsuifltrik  der  doppclseiiigen  Facul-Llbmungeu,  etc.    AtcIut  furBol- 
kaudc  Tiii.,  Jabrgong,  186T,  p>gB  71,  et  tej. 
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current  is  to  be  directed  to  the  inflamed  nerve.  This  para- 
lytic condition  is  ordinarily  recognized  by  an  nnusual  indi- 
nanation  to  form  permanent  contractions,  so  much  eo,  that 
shortening  of  eingle  paralyzed  muscles  takes  place  soon  atteT 
the  heginning  of  the  paralysis,  where  the  paralytic  condition 
is  probably  caused  by  a  nenritia  facialis. 

We  have,  under  Nos.  29  and  30,  reported  two  cases  in 
which  the  paralytic  state,  induced  probably  by  a  serous  exu- 
dation, and  possessed  of  a  more  or  less  normal  electro-mas- 
cnlar  contractility,  was  rapidly  cured  through  the  use  of  the 
intermittent  current.  We  now  furnish  a  series  of  more  dif- 
ficult cases. 

Case  89. — Carl  A.,  merchant,  thirty-five  years  of  age, 
always  healthy,  contracted,  on  May  24, 1860,  a  severe  cold, 
by  standing  in  a  doorway,  in  a  heated  state,  with  his  coat 
off.  On  the  next  afternoon  he  noticed  that  he  was  unable 
to  whistle.  He  paid,  however,  no  attention  to  it,  and  went 
into  the  country,  but  awoke,  on  the  26th,  with  a  complete 
facial  paralysis  of  the  left  side.  After  having  used  can- 
tharides,  ointment  of  veratrine,  lye,  and  Russian  baths,  for 
three  weeks,  he  came  to  ray  office  on  June  IStli.  In  the 
local  symptoms  of  the  paralysis,  as  yet  no  favorable  change 
had  taken  place,  there  was  no  trace  of  voluntary  motion  in 
the  affected  muscles,  the  electro-muscnlor  contractility  being 
almost  entirely  extinct.  Patient  complained  of  a  continnal 
buzzing  in  his  left  ear.  During  thirty  applications,  made 
till  August  15th,  when  I  suspended  the  treatment  on  ac- 
count of  a  journey,  his  condition  had  improved  so  far  that 
he  was  able  to  perform  the  function  of  eating  and  drink- 
ing, he  could  also  corrugate  the  left  side  of  the  forehead, 
and  draw  the  angle  of  the  mouth  upward  and  outward. 
The  left  wing  of  the  nose,  however,  was  still  lower  tlian 
the  right,  the  sulcus  naso-labialis  filled  out,  the  eye  could 
not  be  closed  except  with  the  aid  of  the  zygomaticns  major 
muscle,  neither  could  the  patient  whistle,  in  consequence 
of  the  atrophied  condition  of  the  muscular  fibres  of  the 
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loft  i'»ri  of  tiio  orbicnluTM  orw.  Wlicn  1  mw  tlic  patient 
Mgaiii,  lifter  my  reliirii  on  tli«  61I1  of  (October,  tiia  uoiiditim 
waH  ^iierKll;  improved,  all  Uio  iuuscIm  vcre  mom  <]«■ 
Tclopoil,  lie  was  ablo  to  |>urM;  tim  moulh  and  tu  vrltiotle, 
wtiili!  the  buzziug  in  tbe  eu*  hod  also  diMjipcnretl.  Hut  iiuw 
tbe  left  nni^nl  wing  was  biglicr  than  tlie  rij^ht  one,  tho  fulciu 
naso-labialia  was  more  difitinct  on  the  left  ttuin  on  tho  rif;ht 
side,  u  fwling  of  tcnition  followoti  tliu  niotione  of  tJtu  lvf\nido, 
wbieh  vNt«n<l«d  from  tho  nppei^lip  to  tbe  e,ve,  <'an»ed,  Itktf 
tbe  eyniplnmi)  ju»t  mentioned,  br  a  contriu:tioti  of  tlie  loft 
levator  au^lurii)  which  could  ho  fvlt  from  tho  inui-r  finifMO 
of  thv  month,  like  a  u-ndinotu  cord.  Tbroti^b  tliiti  muficle  a 
constant  current  was  directed,  the  rue  uf  wbic-h  ilimiuUIwd 
tbe  contraction  confaderablv,  60  that  after  the  tenth  nppllea* 
don,  October  20th,  there  exUtvd  but  i^lighl  traoee  of  It. 

Ciuorl)K-lii'r,  whuw  merit  it  ik  to  have  t]ret  <lii%ctO(I  nttOB* 
tion  to  the  different  action  of  tlic  intermittent  and  ooiutftat 
currents  in  fiicial  purahisis,  roporte'  the  following  caao: 

M.  1\.,  a  fiK- lory  •girl,  ctunc  nudcr  bi^  truiilniunt,  sutToring 
(W>m  a  lateral  facial  pamly»i«  of  eight  weeks*  standing.  Id* 
duced  currents  of  great  Btrenglli  caused  but  a  V017  slight 
reaction.  Tbo  application  of  tho  induced  current  for  thnv 
wc«k«  improved  neither  olevtro-muAcuiiir  contractility  ddt 
tbo  power  of  volanlai^-  motion.  Then  RiuorUdier  tried  the 
constant  current  of  fitWn  elcnioute  of  Buns^,  by  pladnf( 
one  clootrodo  on  tbo  trunk  of  tho  facial  nerve,  and  the  other 
on  the  iiiu#cki<  of  tlie  cbeeic.  Immediately  after  tbo  ftr^t 
closing  of  the  circuit,  a  strong  Bpasm  took  place  in  all  tbu 
rooeclctt  euppUod  by  this  nerve.  After  the  third  time  a  n- 
mnrkable  improvement  wiu  noticed,,  and  aft«r  fonr  addition- 
at  applicationii  tbe  patient  left,  aatitiSed  witli  the  rtinolt. 
Baioriaoher  saw  her  again  &fter  half  s  year,  and  did  not  flud 
tbo  alightwt  ddbrmity. 

Cam  90. — Mtae  Mary  8.,  aged  twenty*tvo  year*,  wa> 

<  8m  BihnKC  nr  IktnpvullMliM  V«rvortbua(  it*  plifnUttw  Stnmm. 
BkieriMbM  MfflllobM  laWMgWMbhit.  1  tut,  Ko.  4. 


FACIAL  PASUiTm. 


417 


atta«)ced  bj  a  riolent  pain  in  the  ean  on  Aogitat  27,  li}63. 
after  having  6i)cnt  tlio  cutiro  previous  evvning  in  the  gardon, 
e.Tj)ut>od  to  a  oold  gn»t  of  wind.  Thl«  was  fullowcd  the  next 
ciny  h_v  paralvftU  of  ihe  nglit  mHo  of  the  face,  with  ^lutritr 
derangement,  w)iich  latter  kept  lier  in  bed  for  a  week. 
ARor  this  the  earacbo  was  roplaoe<l  hy  a  duH  boadaclw; 
btieidet,  the  p»tJ«Dt  whh  m  mtich  roduovd,  that  her  attending 
pbyalelan,  Dr.  Boelir,  <liil  not  permit  Iter  to  come  to  my 
oflic«  till  Orlober  AUi.  The  piiralraiH  had  tlicn  become 
eomjdete.  The  inducer!  current  localizod  on  the  nnificlce 
■nd  fiuiial  bran4:hw  of  the  right  side  of  the  face  produced  no 
trace  of  »]iiuuiodic  contraction,  atthoogh  »lte  cx|)crie»c«d  n 
litrong  pnin  during  the  irritation ;  a  constant  current  of  ten 
olenient^,  however,  localized  in  the  rame  tnunncr,  produced 
strong  contractions  at  the  closing  and  weak  onc«  at  the 
opening  of  the  circuit,  xncb  as  hardly  occurred  on  tlio  sound 
lida  after  the  application  of  twenty  elomenu.  In  oodsc- 
((BeQce  of  ihiiw  reanlta,  tJie  battery  cnmuit  vu*  employed. 
Oetol>er  30th  (twelfth  applimtion) :  The  lower  eyelid  and 
the  vring  of  the  noM  are  again  a  little  raii^ ;  the  patient 
draws  tJio  mouth  lew  on  tlie  left  while  laughing.  Kow 
only  a  current  of  aistecn  elementa  is  necessary  to  produce  a 
etrong  6pai>iii ;  the  inuecluK  also  begin  to  reai't  mildly  to  the 
intvrmiltcnt  currwit.  November  SOtli  (iventy-nintli  appli- 
catioit):  The  nntiodabial  groove  is  more  distinct,  the  mouth 
leu  tlistortwl ;  the  eye  can  be  nearly  closed,  and  the  ftiro- 
liead  oorrogat^d.  Tlio  galvanic  excitability  luw  ftill  loon; 
deeroaand,  while  the  faradtc  irritability  has  improved  OOD- 
ndenhljr,  and  on  tliat  accomit  the  induct  current  is  here- 
after used.  Under  tliis  treatment  tlio  improvement  advanced 
till  the  Olid  of  Docendx-r  {fortieth  application),  »o  that  ncth- 
ing  remained  but  a  slight  distortion  of  the  mouth  during 
laughing,  and  a  atilTncM  of  the  lower-lip,  caused  by  a  i>Hgbt 
rigidity  of  tin"  trinngiilari*  monti,  which  disappeared  during 
the  months  of  Jtiiinary  and  Fehniar^',  1 8R4,  after  tlio  cunvnt 
lutd  I)e«a  a]>pUed  to  this  mosele  six  times  mor«. 
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CisE  91. — Mk.  T.,  a  phlcgnifttlc,  aTucmlc  penon,  tnar- 
rk-d  fur  two  yt'an<,l>ul  linviiij;  no  cliilijrcn,  wiw  n6V*4.-tr>(l  with 
paniljsis  of  tJie  right  side  of  tlie  &ce,  on  Hay  SO,  IHR7,  after 
baviu};  fiiiffored  from  iiouralgk-  p&in  in  tlie  riglit  sido  of  the 
head  fur  mjvcral  ilny*,  wliilc  tllOltonM^  of  tiu^to  and  »oii8)bility 
of  die  right  liftlf  of  the  tongue  vere  also  deranged.  Patient 
cam«  to  my  office  on  Judo  10th.  Tlio  exantinatJoit  gave  tiiv 
following  result :  No  niiucular  rLiaction  after  the  apidication 
of  jiowcrftil  intcnnittent  current ;  no  raiction  after  a  constant 
current  was  paased  directly  tlirough  tlie  iiiuwles,  yet  a  vonr 
distinct  action  of  tho  facial  niUR'lefi,  ourpa&eing  tliat  of  the 
Bound  Hide  iu  strcDgth,  octetit,  and  precision,  followol  the 
tt«)  of  8-10  elements,  one  condiu-tor  ttetng  [ilacccl  on  llio 
neck,  tho  other  on  any  part  of  tlie  right  side  of  the  faoe. 
Thno  symptoiuH  indicated  a  long  eourwe  of  treatment,  wliidi 
view  wa.t  fully  confirmed.  After  the  twelllii  niiphejitiott 
(July  2<1),  msuie,  m  usual,  by  placing  one  conductor  on  tliu 
place  of  exit  of  tlic  facial  nerve,  the  other  on  tlie  pu  an- 
MrinuB,  tiwto  returned,  an<l  the  dittturlMinoo  of  Een^itioii 
diiappeared  in  tho  right  half  of  tho  toiigno;  yrt  Utu  flrnt 
cootraotion,  on  directly  acting  on  the  paralrse^I  muftelea, 
did  not  happen  ontil  after  tlic  tn-entieth  appliciiliiin  (July 
22d),  when  it  waa  observed  in  the  K'vatur  lul'ii  »iii>i'rioru 
nnd  Irinngidaris  menti,  while  no  reaction  followed  the  ex* 
amination  by  nu-ang  of  the  intcnnittent  current.  ^Vlieii 
I  Interrupted,  August  ^1  (forty-thini  application),  the 
treatment  on  account  of  a  journey,  tlte  forvliead  coutil  l>e 
fllightly  corrugated,  the  Kygomatic  muscle  acted  somewhat, 
and  the  eye  conid  l>e  totally  closed  to  wilhin  one  line.  I 
eaw  the  ]>atient  again  on  October  lOtlt  Conoeraing  the 
movability  of  tho  muscles,  her  condition  had  rather  im- 
proTe<l,  but  there  existed  now  ri^^idity  in  the  IfVHtor  luliit 
BOp.  aheqae  nasi,  in  the  xvgomaticuH  and  triangnlarig,  wliich 
was  but  little  noticctl  when  the  pa|ii.<nt  kt-])t  cjuiet,  an  wnn 
tunally  the  cafo  w*ith  her,  but  ap|<cared  the  more  striking 
in  lauglung,  opening  tlio  month,  etc,     Thia  neccesitaled  a 
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TDodification  of  t]ie  mothcxl  )ii-ret<>f>rc  omplojed,  It  bdng 
nov  noc«esarv,  b«eideA  gflvnnizing  the  faota)  nerve,  to  gnt- 
Ttnlco  espeebilly  the  contrnded  niuMrlv.  At  the  etir]  of  De- 
cemlwr  (nixty-K-vcnth  i»]>pUaitioii),  tli«  in«vaWlily  "f  nil  the 
mnecles  waa  perfect,  but  the  rigidity  waa  plainly  jxToeptililo 
to  IhiIU  the  eyu  and  tbo  toncb.  Hnrcb  3, 1868  («ighty-<lfth 
iippliMtion) :  th«  rigidity  ts  hardly  iiotic«ahte,  y<>t  tb«  ex- 
preeaion  of  tbe  countenance  appom  somewhat  unnatural 
wliile  the  patient  langhfi,  shows  her  teeth,  et«. ;  while  blow- 
ii^,  the  ri^fht  chock  h  lees  pnffcd  ont  than  the  left.  The 
reaclton  in  the  direct  influence  of  tbc  <.-uii>itHni  and  inter- 
rupted onrrents  is  still  a  little  rednced  on  tlie  ri];;bt  Bide.  Tlio 
contractions  appear  to  be  etronger  on  tb«  left  than  oii  tlio 
ri^^it  vide,  if  tlio  pocitivo  conductor  u  placed  on  tbc  neck 
and  tlie  n^^tiro  on  dther  clieek. 

Case  93.— Mrs.  V.  H.,  agwl  forty-six  years,  had  flret  anf- 
ttmd  flruin  rbcimmtic  [tain  in  tbc  IcI^  vhouhlcr.  A1>cr  about 
eight  dnyei  ohe  Wt  the  een»e  of  lai>t«  in  the  right  half  of  the 
tongito,  wbich  fi'lt  as  if  it  were  scalded.  A  few  daya  after- 
ward (A]>ril  '2i,  1S04),  alie  noHood— perhaps  in  conM^ucnoe 
of  ft  now  cold  to  which  elie  was  exposed — on  tlie  20th,  abont 
noon,  a  ootutiint  trciuMing  of  the  upper-lip;  on  the  tsaae 
ovoning.  a  certain  difliculry  of  motion  of  ibo  mouth;  and 
on  the  following  morning,  a  |NU-ah-6ia  of  tlie  right  aide  of 
the  face,  llcr  physician.  Dr.  KlaatMli,  afti-r  having  eni- 
ployvil  IcecbM  and  other  dcrivants,  pliico<l  ber  under  my 
chiuire  on  May  14tli.  The  paraly«M  «M  still  ni>arly  (com- 
plete, preeanre  Itehind  the  anglo  of  tlie  lower  jaw  painful, 
Ibe  aticnatiun  of  taetu  etill  existing,  al«<j  a  biixztng  uoii^v  in 
the  riglit  ear,  and  spnam  of  tbe  left  ddo  of  the  npper-lip  to 
the  inner  angle  of  the  eiye ;  reaction  to  tbe  intcnnittciit  cnr- 
rent  somewhat  rednced.  In  tbin  case,  where  the  parnlysla 
was  proliably  cau«od  by  a  nenrittD,  and  where,  in  addition, 
Ibe  existing  apasma  of  the  loft  aide  deninnded  an  cupooial 
care  in  tbo  choice  of  the  means  of  excitation,  a  weak  con- 
ftant  cnrrent  was  use<l  by  phicing  ttiv  -f  conductor  behind 
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tlw  Ragle  of  the  lower-jaw,  uid  a]>pljtng  tli«  —  coniloctor 
for  a  ebort  timo  upou  Uki  iiuv«ral  rauiicic*.  Afier  fire  ii|>)ili. 
t'atiuiis  (Mny  LSth),  n  decltlcd  improvement  vm  Yt&ible  in 
vloAiug  the  ov«,  in  the  jmBition  atid  tuotion  of  the  eve,  and 
in  tbe  deon>sfie  of  the  gptumodic  cooinileions,  when  n  »liglit 
iodii;po«itiun  of  the  lAticiit  iiindo  necc4«arv  a  »hort  i»terru|>- 
tiou  of  the  treatnictit.  Wlien  tlie  treatment  wa^  r^uiuod, 
on  May  23d,  the  spaeins  ootdd  no  more  be  noticed ;  tlie  tsete 
wa«  nearly  normal;  tla-ru  uppcared,  however,  now  diatiiict 
tracer  of  riffiditj-  in  tliv  right  levator  luhii  niip.  alieijuo  itnui, 
and  [n  the  trianf^l«ri»  menli.  AAer  ten  more  applicntioiii, 
thc(M>,  together  with  the  otlier  symptoiua  of  psiralvsin,  wuru 
roduoul  to  »nch  an  extent  tliul  we  uUuued  the  patient  tu 
return  to  her  country-Mwt  on  May  Stli,  expecting  that  Ihoy 
wonld  fMon  disappear  without  any  fiirther  treatmeiiL  After 
four  weeks,  every  morhid  eyniptow  had  vanislied  except  thu 
buzzing  in  the  car. 


With  r^ard  to  the  treatment  of  tlie  iKveallvd  rhc-niiiatie 
paralysis  of  the  musclce  of  the  eye,  I  reter  to  page  IM  fivr 
t\ui  method.  In  Gua  76  1  have  already  reported  a  bdcccw- 
ful  trentniL-nt  of  pAreaiaof  tlteup)>erobli<}iiv  nio^cle  through 
the  induced  current,  t  aliall  now  oomnmnioate  n  cawo  of 
]mre«fi  of  tho  abduoene,  onrvd  through  the  coiL^^tatit  carreut. 

Cask  93.— Our  bonorotl  colleague,  Profweor  Tranbo,  aged 
fif^  jeara,  after  having  been  tixi>o#ed  to  varioiiM  change*  of 
temperature^  and  after  Buffering  from  rheaiiiati<>  |>ain  in  tbv 
right  aide  of  the  head,  uuticod  diplopia  first  on  October  3, 
1967.  Hie  examination  ttbowod  the  ouatcnee  of  a  jiarceia 
of  tlie  right  abducent,  with  a  defect  t»  tbe  inovaldlity  of 
alioot  one  line  in  vompariHon  with  the  left  eyo.  A  rapid 
incroaae  of  the  p«raiy«ii>  hh  well  as  of  ihv  oonvorgcnt  etra- 
bUmus  followed,  lio  tliat  the  deleet  of  motion  amounted 
to  three  lines  on  the  8lh  of  Octotwr.    Toward  tin  middle 
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of  Octobor  tho  nffoction  liiul  nttAinctl  iu  lii>ig)it.  Th«re 
wu  a  itrong  convergont  fttrahutmua  nf  the  right  eye ;  the 
line  of  TisioQ  could  bardlv  be  turned  over  the  middle  of 
tlto  pklpebml  flwure  to  th«  right ;  in  order  to  correct  the 
diplopia  in  tlio  median  line,  nod  nt  an  ohjective  distance  of 
15',  prisms  of  nearly  W  were  neceesary.  The  treatment 
consisted  of  depletion  by  moans  of  Uvurtloup'a  bIood-«uck- 
ei«,adtnphomis,nnd  tnitd  it|>erient«.  From  November  8th, 
up  to  which  time  hb  condition  had  not  dianged  mntt^rialh', 
the  iod.  of  pot.  and  the  constant  current  were  employed. 
The  patient  being  in  a  state  of  great  ncr*'ou8  irritability, 
tlie  latter  wiw  uwd  in  *uoh  a  maimer  iw  to  paw  a  current, 
generated  from  but  six  to  eight  elements,  from  the  outer 
angle  of  tiie  eye  toward  the  temporal  region,  for  about  tlirw 
miuutc*.  It  was  teveral  times  aiKOrtainod  that  immediately 
after  the  appliMtion  of  the  current  a  decrcAM  of  tlie  conret^ 
gence  entined ;  so  that  if,  for  instance,  tlio  region  of  tlie 
binocnlar  simple  nsion  in  the  median  line  extcndc<I  to  7* 
fn.^rn  tlic  root  of  the  noito  before  tlie  npplicmtion.  immediately 
afterward  a  prolongation  of  tliis  line  to  6'  and  fartlier  could 
b«  provod.  In  the  bcf^nning  a  gradnally,  and  from  the  flmt 
days  of  December  a  rapidly -increasing  improroment  ensued, 
■o  that  we  were  able  to  terminate  the  treatment  on  Decem- 
ber lltli  (twonty-tt'venth  nitplicationl,  every  trace  of  pa- 
ralyiua  having  dijup{>oar(!>d  at  the  end  of  December. 

SchuU,'  haring  a  oai«  of  paralysis  of  tlte  branches  of  the 
motor  oculi,  supplying  the  lovat.  palp.  sup.  and  rectus  in- 
ferior, kept  for  two  minutoe  tlie  po«itive  conductor  of  a 
oonatant  ourront  of  eight  elementa  of  Daniotl  on  ttio 
npper  eyelid,  placing  the  nogatire  on  the  hard  palate. 
Although  tho  pain  wa«  very  violent,  the  patient  was  able  to 
more  the  upper  eyelid  bottt-r  after  the  firet  application.  On 
the  next  morning  tlie  diplopia  of  five  inontlu'  »tiindinfr  liad 
dlEappeared,  the  ptoaia  alono  still  continuing.    Schulz  iio- 

■Uab«rAairM<kn(d«rBlwtrlall«MI'Mid7MteiM||iawMk«l>.  VtoMr 
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lievea  tlint  tlic  gnli'«nlfi  current  act«^  i»  tliia  c&»e  cata- 
I^chII^  apon  an  exadation  fliluntod  uboat  tlie  nenree. 


I  bavo  oominouientvd,  on  jKtgo  20i,  one  of  tin  niuni 
int«nMt[nj;  etui^  of  tniunmtic  luural^U,  cured  hy  DaduMiiic 
tbrougli  farad uatioii.  I  am  now  eo  fortunate  as  to  bo  nhtu 
to  report  a  siiuilnr,  pcrlmpa  tiot  \iX6  striking  caAO,  uliicli  I 
curiHt  ill  H  coiiiparutivclj'  oliort  tiiiiv  b}'  laiiaiu  of  fjiilvimizn^ 
tton. 

Ca8k  9^. — Carl  Pretzer,  seaman,  aged  tH'enty  ycutu,  fell, 
September  15, 1863,  off  ttiu  uioet,  tiftwii  feet  bij^b,  upon  tliv 
dcdc,  rcveivuig  a  diHlocation  of  tbo  rigbt  anii  interiorly . 
Ko  attempt  at  reduction  could  1>o  made  until  the  ahip 
arrived  »t  Ilelsing-jr,  SuptfiulMjr  2frth,  when  reduction  waa 
tried  for  three  da^  in  HUoec«eion,  but  witltont  iveutt,  io 
Spite  of  tlie  \ii>e  of  tlie  j>u1Iey  nml  of  clilornforin.  Tlie  artii 
rested  on  the  thorax,  the  fontarui  was  Bupiued,  the  hand  ex- 
tended. Finally,  on  the  STtb,  twelve  daye  after  thi>  aceidout, 
tlie  dialocation  wa«  reduced  in  Copenhagen.  Hut  tbe  arm 
appeared  to  be  completely  pandyzcl,  violent  paiu  extended 
along  tl>e  supra-  and  infra-epinatus  nerves,  thvnoo  fullounitg 
Ibe  counc  of  the  median  iiorve  into  the  flngerf,  eiji>ecially 
the  thumb.'  Soon  tlto  inunclea  became  greatly  emachiled, 
thoAe  of  the  shoulder  becoming  atrophied  at  the  bvgiuuin(; 
of  October,  followed  (toun  by  atrophy  of  the  iiiuaoIim  of  ibo 
trtM  and  hand^.  The  patient  came  for  the  iii^t  time  to  my 
office  on  October  24lh,  when  the  following  condition  vraa 
found  in  tho  eompletuIy-panilyzc«l  exln-mily :  perfvrrt  atro- 
phy of  tliv  Aupm-  and  tnfra-Apinatiiii  miL-^^len,  rel)i\i>tion  i>f 
the  deltoideua,  allowing  an  intervening  epove  of  4  to  5"',  Iw- 
tween  ttra  humerna  and  the  acromion,  an  t^^ptnl  it:  '  '' 
the  mosotca  of  UiO  ann  and  hand,  cuiitriK'tiou  t>f  n 
and  jMicloraliii  minor,  inclining  the  forearm  to  tlio  upiivr- 
arm  at  an  angto  of  76"^  while  it  rested  linuly  on  tb«  tbnu. 
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wbencc  it  coul*)  lie  rcinuretl  on)y  with  vcn'  gT«at  pain,  eea- 
fiiWlity  redoced  equally  evervwliepe  without  U-in-;  entiri'ly 
suspondod;  pdn  wxs  conlinnai,  especially  in  the  Anytime, 
oven  if  th«  mm  vns  carriod  in  a,  eting.  Tlie  intermittent 
viirrent  [HMdiK-cd  grwt  pAin,  bat  only  wc«k  oontractioiu ; 
the  constant  current,  however,  caiwed  tlie  patient  lewi  puiu, 
and  prodni-ed,  by  using  tlurty  to  forty  elements,  distinct 
miuculwr  OODtractioiu.  After  fonrU'on  days,  tht*  ri^dtty  of 
tits  bioqw  wu  greatly  diminiaiicd,  ttio  upi>cr-iinii  could  lie 
removed  more  thiui  6"  from  the  thorax,  and  pasairo  motion 
and  esteuBion  of  the  foreann  were  less  painful ;  the  nutrition 
of  the  mu»clc«  of  the  iJioiihlcr  had  imjirovcd,  noticed  espe- 
cially by  the  leewr  prtitrn«ionj»  of  tho  acromion  and  »pina 
scapnlffi ;  spontaneous  pain  was  le^  frequent,  and  then  only 
temporary.  On  ^'ovcmbcr  3(th,  th«  [Miticut  was  able  to 
rauM  the  arm  abnoat  to  a  right  angle,  to  make  alight  supina- 
tion, to  ctrrtch  the  fingers  Aomcwhat,  tho  tmnniliilily  of  the 
arm  also  having  perfectly  returned.  December  15th :  pa- 
tient was  able  to  raieo  tho  apporann  to  an  angle  of  ISO", 
and  extend  tho  foreann,  pronation  and  supination  were  fVee, 
the  tiugcrs  could  be  extended,  ndducted,  and  abducted.  Th© 
niiiBcular  ti«sne  of  tlie  whole  arm  had  increawd,  the  reaction 
to  the  intennittent  current  was  better,  yet  itit  influence  vns 
60  painful  that  wo  continued  using  tlio  battery  current. 
December  Sdth :  the  upperann  was  raised  to  an  angle  of 
150",  and  kept  foreonie  time  in  tbia  position,  evm-  motion 
of  the  fingers  wae  made  without  difficulty,  but  the  ])owcr 
uf  olofiing  them  was  etill  absent.  In  the  mwith  of  January, 
tbo  strength  of  the  hand  increnecd  uniler  the  use  of  labile 
dewending  enrrent^  enabling  tho  ]ialieut  to  hold  larger  eub- 
etancee,  to  write,  and  to  shako  Iiands ;  the  reaction  to  tho 
intermittent  current  improved  gmdually,  although  it^  use 
wa«  still  very  jwnful  and  unptvaeaut  for  the  patient ;  tho 
nutrition  of  tlie  musclc«  increased  viitibly,  allowing  da  to  tend 
the  pntient  to  liii*  homu  on  January  Slut,  after  hiinng  ap 
plied  the  constant  current  ciglity-nine  times,  boltLM-ing  that 
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ho  eoon  would  enjoy  tlio  full  iiM  of  hU  uiii  nf^n.  Frfvjr* 
CcHincillyr  WilntT  rci>wiU!<ny  (■<i»vinc«l  biiiuolf  of  tlie  rapid 
iiiiil  hiiq>riMiii^Iy  ^ucccHiiful  r&iuU  of  tbe  treAttiutiit. 

After  the  Daniitli  and  Prn#w>-AuBtriaii  wan  ia  ISM  and 
ISOC,  u  iniiiit)er  of  oSioeis,  Buffering  from  pau-olyMi  of  tbo 
uluur,  tiliiii),  jicroniiil,  cnxral,  nnd  otlior  uorvcs,  In  ootu^ 
qucnoo  of  gonsliot  wo»nd»,  wore  plit«e<l  under  my  corv  by 
Sur^^'bon-U^eml  von  Luigeiibeck.  TheM  cuos  f^tuntljr 
gave  me  oc«a<iion  to  prove  tbe  extraordiuiiry  powor  of  clao- 
tridty  (in  tbe  6l)a]>e  of  Iho  uitenaitteut  uid  constant  oar- 
reQt<)fortfao  rMtitution  of  the  itowcr  of  motion  nnd  nenaiioa, 
U  well  M  tor  tbe  frcrjucntly  r»j)id  iiicrc«ee  of  tlie  nittritkm 
of  paralyzed  muMle^.  I  cannot  omit  at  leaat  to  montlon  a 
case  of  total  paralj-sU  of  the  left  ann  with  com]>k't«  atro|diy 
of  all  the  musdoe  of  tbe  ehouldor,  ann,  and  hand,  muaod 
by  n  guuMliot  woond  tbrougit  tlio  np]ior  lobo  of  the  long, 
tearing  entirely  tlie  lirachiKl  plexim.  A  tTeatment  of  four- 
teen moutbs,  altbongb  not  rendering  the  ami  perfectly  fit 
for  luo,  yet  Improved  tlio  patient  Eufliciont]y  to  ni<Uco  htm 
fit  for  military  «cpvice,  allowing  him  to  servo  in  the  war  of 
186fi.  He  waa  able  to  UM  tbe  left  arm  without  difficulty 
while  riding  on  boreehaok. 


Caflea  of  pamlysU  following  acute  dtBeaaes  (scarlatina, 
mculee,  typhus,  dysentery,  etc.)  show  the  must  cuntrar^ 
cymptoms  with  rcganl  to  the  electric  influence,  the  dcvlria 
irritahility  remaining  frc<)uontly  intiuH  after  Ihcy  bad  ex- 
Uted  fur  yeare,  while  it  was  reduced  or  entirely  8UHi>onded 
in  other  more  recent  oases.  The  nsason  for  this  diffenmcc 
may  bo  found  in  tho  circumstance  that,  in  Hpitv  of  the  eotn- 
cldenco  of  tlw  jiaralyttc  caiH»  with  regard  to  pathogonoaiK, 
yet  the  localisation  of  the  paralyzing  proceae  luiiy  Iw  iliffer- 
ent;  for  iti£taiioe,  u  cerebral  one  in  one  case,  and  a  myo- 
pathie  in  another.  In  ncoordanoo,  tlic  treatment  munt  natu- 
rally bo  diflerent — bi  tbo  first  com  wb  might  iierliaiia  oxpoct 
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*  gooil  result  hy  galvanizing  tlie  cerricul  H^mpatlietio  tiorvo ; 
whllo  in  tli«  latter,  a  treatment  apptied  directly  to  the  aflTected 
nitiAclffl  may  iinivciit  tlioir  gradital  dcgcnvnilioii  nnd  recttore 
their  fiiDcttuiial  power.  A  Birtiilar  tttulc-  vxit^l*  with  r^ard 
to  panlyBift  canaed  by  pypltitis  or  toxicologinU  inflnenoe 
{Ifad-iwisoning),  bh  lierp,  especially  m  caaes  of  intaot  electric 
iiction,  the  central  [wrtioiis  of  the  nervous  syeteni  I'onu  tbe 
local  startinf^-point  of  the  paraJyais,  while  in  tlioM  cuoft  of 
reduced  or  Min|>iTidMl  olcctro-mtacular  oontnu-tility.  nrrvw 
and  miiftclw  are  sfiected  directly.  The  peripheral  wyphilitlc 
paraly&iit  offcni  a  fraitleaa  field  for  the  deotrki  prooeea ;  at 
lL>a£t  I  have  not  met  with  any  material  Bticcesa  in  any  caaei 
treated  by  olcclricity. 

Case  OS, — Hpgo  Fontvr,  ug«<l  eixteea  years,  euffering 
from  fit*  of  convuUive  langhtor  itinco  hi*  tifth  yoar,  vron  tnlci'n 
»ick  with  typhtu  in  September,  1S57,  being  under  medical 
treatment  for  ten  weeks  in  Bethanien.  During  oonTales- 
oeoce,  which  liu«tcd  for  months,  the  patient  noticed  a  remark- 
able weakuc^  of  the  whole  right  Ki4lc  uf  the  body,  from  tbe 
&oe  down  to  the  feet.  The  right  tude  waM  colder  and  leaa 
eensitive ;  pain  enened  in  the  right  ehonlder  and  npper-arm, 
especially  on  a  cliaiige  of  tempemture;  the  right  ann  was 
considerably  emiicinted,  and  could  only  with  ditHcnlty  bo 
ni*ed  at  the  Hhoulder-joiut ;  neither  wa^i  tlie  [Mitient  able  to 
hold  finiall  Rubstancea,  nor  to  write. 

When  he  risited  mo  for  the  first  lime,  July  31, 1958, 
be  was  of  a  very  aiurmic  ap]>oaraiic« ;  bli«  piilHc  wa«  weak, 
and  the  right  hand  trembled  when  extended.  Tbo  dol- 
toidetm  wns  wpecialty  emaciated  in  Its  potiterior  portion ; 
tlw  right  ann  and  hand  were  also  gre*tly  atniphie<l.  T)io 
external  nnd  internal  interotweoiii  muAcles,  as  well  as  the 
mtuclm  (if  the  ball  of  tlie  ttiamb,  wore  tiho  atrufAied,  and 
the  hand,  e<i{»eeially  in  the  fimt  nnd  Hecond  fingera,  had  as- 
enmcil  n  cluw-Uke  shape  .(paralynu  of  tl»e  ulnar  nerve), 
Conscqni>ntly  ho  wiu  unable  to  utrnlghton  the  flngent,  nr  wp- 
proncb  them  to  eaeb  other  completely,  or  Be|)«mte  them; 
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neiUier  could  he  flex  tlie  ttiuiiib,  nor  place  it  iu  opi>ofltioD 
to  tlie  n»t  of  tbe  fingeiK  Patient  is  nhle  to  get  lioM  of  a 
l>on,  but  Dot  to  keep  it,  ia  cou»e(juoQce  of  tbe  liending  incli- 
nution  of  tlie  iiidox-tiiigvr.  The  Blioulders  are  painful,  tbo 
ami  is  cold  and  tx-nuiiibcd.  Tbe  electric  exaiiunatioii  giTM 
tlie  follonnnj;  reiiultn:  8«iiul>ility  in  redaced  nn  ibe  vrliole 
riglit  eide  of  the  body,  tbe  n>;lit  tiide  of  tbe  tongue  included ; 
tbc  n.-actiuii  of  all  tliu  mueclos  of  tJie  same  eklo  is  Icm  onur- 
getic;  tbo  dcitoideui!,  tlic  vxtorual  and  intvrnul  int«roMei, 
tiie  opponena  and  flexor  brevis  pollicia,  and  the  extensor  in- 
dicia propriua,  are  specially  inactive.  I  restricted  tbe  cm- 
pluyuicut  of  tlie  electric  treatment  to  the  ann  in  the  bcgio- 
)iiug,nnd  faradized  tlic  ekin  and  niiiJ!<.-lo«.  Aflor  tlie  twrifth 
application  (August  10,  18&S),  tbe  ana  wad  otrifnjrer,  tb« 
liaitd  warmer,  the  pain  lefis ;  patient  could  separate  Itio  6n- 
gerB  better,  and  write  for  a  aliort  time.  Twcnty-eccuml  ap- 
plicatiott  (September  39tb),  iin|)n>voineiit  pnigroming,  fiTi<;ora 
conid  be  nearly  straightened  and  approadied  to  e«di  otlitn-, 
and  tbe  cutaneous  aensibility  was  better.  Patient  waa  again 
able  to  reeuine  hia  duties  aa  a  clerk,  allhongli  every  exertion 
of  the  ann,  c«{)ecially  coiiliiined  writing,  tired  bini.  These 
duties  aW  prcrctited  him  from  pnnsutiig  a  rogulur  conno 
of  treatment,  and  I  did  not  »ee  him  again  till  October  SOtli. 
Tlie  mnfirular  power  liad  then  increased,  and  be  was  now 
able  to  write  all  day.  Twenty-ninth  application  (April  3, 
1859) :  FoKttir  had  l>ocn  eliH'trifivd  only  live  linic«  in  tlw  liut 
fix  tnontltti.  Tlw  improvement  »till  coutinneil:  tlio  liant] 
coubl  l>o  straightened,  nil  tbo  motions  of  the  thumb  and 
little  finger  were  performed,  tlie  nutrition  of  the  ninsclus  nf 
tlw  alioulder  and  arm  wa«  increaMil,  and  tlio  tcmpurataro  waa 
alio  better.  Tlw  electro-cutaneous  sensibility  uf  the  ri^bt 
side  of  lliu  Itudy  was,  bowerer,  etill  diminiflbe<l,  tlie  right  »ido 
lecB  wann,  tlie  nutrition  of  tlio  miisclee  and  the  elM;tn>-mua- 
cvW  contractility  leaa  good  than  on  tbc  corrcaponding  pttr- 
tiotu  of  Utu  lefl  side.  For  tliia  reaMU,  daily  iMTubbing  with 
a  briMb  waa  recommended. 
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Cask  M. — W,  Sclmluw;,  Uiirty-flvo  yoar*  of  ngci,  ■  puiQlfir 
by  tnulc  for  Mxtcon  jenn,  of  tJitrrt,  mu»culur  Mnttirc,  vrii« 
taken  willi  lead-colic  for  the  fint  time  in  1S4S.  Till  18S0, 
lie  had  been  attacked  neven  times,  each  attiick  lusting  eif;)it 
to  t«u  dajH,  nnd  rc«tric-tiMl  to  ftn  olMtinate  eoiutipAtioit  wid 
Kvore  nlHlominal  pain.  The  Ia«t  le^  violent  attack  oeonrred 
in  August,  1850,  aAer  which  bf>  returned  to  his  osual  oocu- 
l«tion,  wh«»  ho  noticed,  towvd  the  iniddio  of  Soptouibur,  a 
oon»idorablv  d(!cn-ano  of  Ktrcnfrth  in  tlio  right  itnn,  buiug 
obliged  to  iiH)>{>ort  the  right  with  the  left  arm  oAvr  hardly 
half  an  hour's  work.  IIu  continued  to  work  fur  tliree  weeks, 
hi«  Ktroiigth  Htendily  failing,  until  tlio  moet  vurio&t  pain  iii 
the  phouldcni,  arms,  and  back,  becoming  aImo«t  un)>eiu»ble 
during  the  night,  connected  with  t^yioptoma  of  paralysie  in 
tlii*  right  forvurm  and  band,  prevented  biui  fmni  doing  any 
furthvr  labor.  Frvnn  the  9th  of  November  he  wim  treated 
with  RnaAian  batha  and  irritating  ointments.  Thi^  dimin- 
ished the  pain  somewhat,  but,  tlio  paralytic  ennptoniB  still 
)Ninii»ting,  lie  applied  to  the  Charitu  IIo«|>itul,  I-'cl>ruury  1, 
IS5I.  After  having  been  treated  in  that  institalion  for  a 
month  with  «iilphur-bath#,  irritating  embrocations,  aad  in- 
ternal nitiodias  without  any  suoceai,  be  again  tried  U>e  Rtu- 
tinn  baths — Iiaring,  in  the  meanwhile,  been  discharged  from 
the  hospital — without  experioncing  the  B%ht«st  relief  from 
tboir  continued  u»«.  When  tie  came  to  my  ofBoe,  May  3, 
ISM,  tlie  following  symptoms  existed :  motion  of  tlie  right 
shoulder  waa  perfectly  free,  on  straightening  the  arm  a  con- 
tinued pain  euMHod,  whidi  did  not  cea»c  until  the  arm  was 
lowered.  If  the  patient  attempted  to  seize  any  tldng,  tho 
hand  uIomhI  B[Hu>tiiudii.'nlIy,  prcrunting  him  ovun  from  eating 
without  help.  Thu  ami  Iwing  hvnt  ul  lliu  elbow,  he  was 
able  to  o])on  llie  band  with  great  difficulty,  with  tlio  exoep- 
ti<in  of  the  thumb  and  iniddlu  tingcr,  which  bent  inwanl, 
and  were  incapable  of  any  activo  motion.  Thoro  uxiiilud, 
eoHscqiiently,  in  this  vase,  a  pikralynis  of  the  extemior  ma*- 
oles,  especially  of  tho  extensor  comuunia  digitoruui,  tlio  ]>or 
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tion  rnnning  to  tiic  aiiddlo  finger  being  inoro  p«rt!eulnrly 
affwbxl,  a»  well  as  tbe  «xtetuor  lanecleA  of  Um  thanih.  Ttia 
pradominat  in);  aflection  of  these  muacln  cauMd  every  At- 
tempt (o  take  a  port  to  bo  followed  b;  n  HrntptomAtic  wnt«r*« 
paniljBli.  Pain  en»»ed  bnt  tenijxinmly,  and  l>«caine  only 
pcrmitneiit  whenever  ]ie  leaned  on  Uie  affected  arm.  Tlie 
electric  treatment  wae  followed  in  tbie  cam  witli  encb  a  «ai^ 
prisingly  rapid  Bwccwft,  that  after  the  third  aiiplicAtion,  of 
about  twenty  minutOH,  the  pnttcnt  wwi  able  to  hold  a  ]>m, 
nnd  to  write  bkA  name  and  addrewi,  altlioiigll  with  a  trem- 
bling hand,  After  the  fifth  application,  liis  handvrttinf;  vru 
considemlily  improved;  after  the  oigbtb,  it  was  pcrfwtly 
rtMdy.  Tliis  chanffu  in  the  hnndwrilin(^  was  indetnl  very 
tnrpriiiing.  After  the  thirteenth  «jtting,  the  patient  wu 
al)!c  t(»  paint  tlio  walb  of  a  large  hall,  working  for  nearly 
eight  houDi  without  intcrrnption,  Tn  tbo  few  following  np- 
plicationfi,  the  indneed  current  wa«  employed  midnly  for  tba 
removal  of  the  ncuralgie  pain  in  the  npper  ainl  lower  artti, 
Wld  was  foUowLHl  by  an  c^jually  good  re^ull, 

A  new  Attack  ocetirring  in  Deoeni1>er,  1853  (eee  Caae  S9\ 
tlie  cnre  Wfts  much  slower. 

The  following  It  briefly  tlie  above-nicntioood  oiu*  ot 
Etilvnbnrg: 

y.,  three  year^i  a  painter,  Mniilt  nnd  pale-looking,  bad 
the  first  attack  of  colic  a  year  ago ;  thin  wan  fullowctl  by  a 
second,  more  violent,  in  Angnst  of  the  current  year,  wfalchf 
being  »oon  removed,  tho  well-known  fymptonu  of  lem]- 
pali^y,  preceded  by  violent  «ip«»u)t>,  Apjiearcd,  according  to 
his  aoGouut,  rather  enddenly,  firat  in  titc  right  and  then  in 
the  left  unn.  Patient  was  faradize<l,  on  an^ount  of  the  pa- 
rah-)iiB,  every  dny  ninoe  Augiiiit  I7lh.  without  any  thempcn- 
tic  nuocoiB,  however,  and  finally  witliout  any  roaclioo  of 
tlio  paralyicti  niiiM-lee.  Enlenlmrg  found,  on  exAtniuing  the 
patient,  Novcmlwr  20, 1867, both  foroanne  considerably  mIto- 
pliied,  eepecially  on  the  doi»al  «ide,  and  slightly  prooated  ; 
nil  the  joints  of  the  wriM  nnd  fingon  were  flexed,  And  an 
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acUre  extenaion  of  tlte  luind  and  fingejw  onlj  to  *  very  fliglit 
extent  poe«it>l« ;  sapiDation  of  either  ann  impaired,  the  other 
miL^-1c»  of  the  unit  nctod  nonimlly.  Tiic  uxumitnttion  with 
tlic  iiidnction  apjmmtun  vJiowwI  the  fwrudio  v(iiitnictilit>-  of 
tlie  extensor  miLscleB  of  the  right  and  left  arm  to  be  reduced 
iu  th«  highvet  cU-jiroe,  and  ati^^olutcly  suspended  in  the  wt- 
teiUH>r  digit,  {roniiii,  and  extensor  cxrpi  rad.,  wen  when 
naing  the  maximum  etrengtli  of  the  current,  (ialvanio 
e.\ph)ration  of  the  paralyzed  tnnacles,  bowerer,  showed 
the  excitability  to  be  perfectly  intact  and  far  exceeding 
the  normal  atandard.  The  treatment  with  the  galrauic 
eiirrent  l>eing  conlinned  (four  a]>]>1ieatti)nit  a  week),  a  rapid 
increase  of  voluntary  motility,  a  return  of  the  foradio  con- 
triiciilily,  and  a  etill  'increasing  irritability  in  the  paretic 
inu«cli4  ensued.  Tlus  irritability  -wtn  uianifeeted  iu  three 
direcliiim :  in  the  oteady  incroue  of  galvanic  irrilability,  in 
tlie  existence  of  filight  fipaams  after  a  flight  raeohaiiical  in- 
sulation (fur  iDntaiico,  iiftcr  stroking  with  a  eharp-lmrdered 
Dutkitanee,  or,  still  butter,  after  a  moderate  prewuru  with  the 
finger  on  the  moselee  ihemselvea,  or  tlieir  motor  poinl«),  and, 
finally,  the  wtting  in  of  diplegie  contractions.  I  had  occa- 
■loQ  to  tee  the  patient  in  the  middle  of  February,  when  he 
had  already  recovered  the  full  energy  in  the  itae  of  the  ex- 
teitsor  miuelve. 

Rcmak  '  nientioiut  yet  a  thirtl  method,  by  whtdi  ho  im- 
proTcl  the  functional  power  of  paralysed  anna,  efli>eciaUy 
in  }iiatientc  eufleritig  also  from  Icatl-colic,  namely,  by  the  ac- 
tion uf  the  iionBtant  current  wt  the  cuiliac  plexn*. 


TIh!  electric  irritatioa  of  tlie  diaphragm  and  the  otiicr 
uiUM-k<t>  uf  iiiMpimtion  i»  iudicati-d,  in  cjim-^  of  (lotMining  by 
coal-gaa,  and  in  the  apparent  deatli  of  ncw-lwni  chtlilren 
{ml-c  Cliiiptor  11.  <)f  thia  Acotknt,  "Tlte  iL*e  of  electricity  in 
Midwifery"),  in  UHphyxia  catiaed  by  dilorufomi,  in  pui£<on- 
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[ng  tlirough  g«»,  CArlxmic  ndd,  and  otiior  polions  endiutftoiv 
JDfi;  life,  and  wpeciiJI^r  hy  irapairinf^  and  atoppinf;  respira- 
tion. The  enew  of  t)ii«  kind,  wliicli  woro  partiallj  fo11owo<t 
by  good  rcAnlM,  bavo  boon  well  compiled  \>y  '/Mxn*M'n,  who 
doterre*  great  credit  for  baring  perfected  Duelioutw'a 
inetlKKl.'  In  tliis  work,  wo  find,  boeid«e  Zicmseen'a  own 
eaeOK,  HOino  (M^iH.-ciii))jr  intervstinj;  once  of  Fricdborg  and 
Mo«Ier.  I^emsAen'A  method  of  operation,  of  wtilch  I  ap- 
prove nnconditionidly,  is  as  follows :  The  electrodes,  which 
here  are  best  made  of  metallic  bultontt  funusbed  with  a  ibick 
ciisbion  of  fine  f^pongc,  arc  tlioroughlj  inoiatened.  Thejr 
arc  then,  after  nHcertatniii^  that  the  olrength  of  the  current 
id  sufficient  to  produce  a  powerful  contraction  of  the  mot- 
olea  of  the  ball  of  the  tlmmb,  plaocd*  finnly  on  either  sido 
of  tbo  ne«lt,  orer  the  lower  end  of  the  fcali'niH  aniioiift  mns- 
cle,  on  the  outer  Iwrder  of  the  Hterno-cleido-mii^totdctui, 
which  is  to  be  preseod  a  little  Inward,  thna  enabling  the  ope* 
rator  to  affw^t  with  the  onrpt-nt  nut  only  the  phrenic  nervw, 
but  aUo,  in  consequence  of  the  Urge  snrface  of  contiict.  the 
other  inspiratory  innsoloe  (walcnns  anticos,  fttenio-vleido- 
nia£ti)i(lt.-ii»),  t)r  their  nerveit  originating  from  the  bmcbia] 
and  cer\'icnl  plcxuii.  An  lutnLfitant  fixes  the  lioad,  abotildcn, 
and  forearmii.  The  duration  of  a  ungle  irritation  ia  that  of 
•  dee]),  quiet  inepimtiori,  that  iis  about  twenty  Mcoods ;  the 
expiration  U  aidetl  hy  an  afk^Utant  who  pnwMW  strongly  and 
hroAdly  on  the  abdominal  wall  fmiu  below  upward.  After 
n  ntiin1>cr  of  irritations,  a  pause  is  made,  in  oMer  to  olw^n-vo 
whutlivr  spontaneoos  respiration  begins.  If  no  in»pir»- 
tory  motion*  follow  the  fanulixation  after  tlie  flr«t  irrita- 
tion, an  increase  of  the  «treJigth  of  the  current  Iwcofuoa  tlio 
more  necetiAary,  a»  the  irritability,  of  tlie  nerves  of  rusptra- 
tioti  ftinks  very  soon  in  dangerous  ca»c«  of  asphyxia.  If  tbo 
irritability  of  the  phrenic  iicrroH  for  the  induction  current 
{s  already  loit  or  near  it,  Ziemmen  adviiea,  if  podsihlo,  the 
cmptuyntcnt  of  the  eoutitant  current  by  way  of  exj^erituent. 
•  9m  !»•  DNirklUi  Ib  d«r  UcdMn.    Drillc  »H«ge,  18M,  p.  ITI-IVT. 
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I  Itiiva  mpwif  u»ed  tim  tarndmition  of  tho  miuclm  of  itu 
E>[)iration  vithont  roault  once,  but  very  &accv«wl\illy  twice. 
In  It  c»so  of  poisoning  by  charcoal,  I  eucceetled,  aft«r  short 
«xerlion,  in  rcvi«-ing  the  pcnon ;  iu  a  eccond,  whorv  dcuth 
threatened  eveiy  moment  in  connequenco  of  severe  (liphth^rin, 
I  al«u  avoided  a  fatal  tenninatiou  with  the  above-specified 
method. 

The  follovrinfi;  i>t  tlie  Iwt-nicnttoned  cam: 

Case  yT. — I  was  called,  on  the  advice  of  Dr.  Itioee,  to 
Mr.  L.,  o^-d  twenty-ono  ycant,  wlio  euffi-n-d  from  a  iHJvero 
attack  of  diphtlieriMaflor  scarlatina.  Hvhwl  )HUMcd  tbrmif{li 
it  a£  far  aa  the  local  fiymptomii  were  conoerned,  bnt  vrns  tn 
danger  of  dj-ing  in  consoqnence  of  great  proetration.  I 
foim<l  the  patient  lialf  a«lc«p,  in  bed,  and  apathvtie  to  the 
liigheat  d^^roe,  his  lips  pale,  lutd  the  teniperatnrc  loir. 
Respiration  wait  snpet^cial,  pnlae  email  and  intenuittent 
(tlie  fourth  Wat  was  absent),  in  short,  death  ouald  be  ex- 
pected any  moment.  I  immediately  begaa  artiUcial  rcKpiru- 
tion  tlirongh  faraditatioo  of  tho  phrenic  nen-eo  and  the  in- 
tpiratory  nnuclee  by  moam  of  a  strong  current.  Tlio  rt>«ult 
vafl  surprfating :  the  thorax  expanded  vtjtibly,  the  lijio  ha<l 
color,  reapiration  became  dee|)er,  the  pnlse  rose,  its  inl«i^ 
mie^ons  ceased,  and  the  tcm]>erature  of  the  skin  incrwuiud. 
After  hai'ing  faradizcd  twice  for  fivw  minuter,  with  an  ia- 
tonniMion  uf  five  minntoi,  I  left  tlie  patient  after  lialf  an 
liour,  ai)  )>oth  reepiration  and  palso  remainod  in  tho  sanio 
tAvorsble  eondition,  he  baving,  In  tlio  mean  time,  become 
somewhat  morv  lively,  and  alxo  swallowed  a  few  tcaepoonfala 
of  wine.  When  I  mw  him  again  at  S  p.  m.,  his  condition, 
in  regard  to  respiration,  pnlsc,  and  tomperatun^  was  per- 
fectly sati»fiictor\-.  Still  I  faradizcd  tlie  patient  once  more 
on  liifl  exprt<H4  d««ire.  On  the  next  morning  he  wad  out  of 
danger,  and  Unally  recovered  entirely. 

Friedberg's '  ea»o  of  a«physia  flroni  chlorof<trni  id  the 
following : 

■  8m  ^*lKlMw-a  AraU*.    ISSV.    V«L  svL,  p<i«n  i>T,  <f  «f. 
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Olto  Krante,  aged  four  yean,  vda  put  nuder  tlie  iiiHii- 
ence  of  clilnrotonn  for  ibe  operation  of  removing  an  enoyatcd 
taiiior  of  tlie  loft  lower  eyvlid,  when,  suddenly,  a  sJiort,  rat- 
tling iiu^pintioii  vnifucd,  after  wliicli,  brvjiUiii)];  coa«jd.  For 
from  two  to  tlifve  mintitcst,  attciiipu  were  inad«  to  mttore  Iiim 
by  nieaiiH  of  rubbing,  tbe  intnxlnctioii  of  a  sponge  over  tho 
epiglottis  into  the  laryux,  etc.,  when  the  feature  apitcued 
like  tlioee  of  a  dead  person,  the  lower  jaw  falling  dowti.  Arti- 
ficial respiration  thruugh  a  methodic  ci>ni|<n>!<iiiuii  of  iho  ab> 
domeo  not  ha\-ing  tlie  sligliteAt  tkuccess,  Fric<n>eTg  (armdund 
the  diapbragm  by  placing  one  of  the  eleotro^oe  ojt  tiM  iadiit^ 
tion  npparatuM  of  Du  Boi»-I{imnoiid  upon  the  plironie  norrc, 
and  applying  the  other  to  tlie  httcnd  wall  of  tbe  thorax  id 
the  seventh  intercostal  space,  pressing  it  deeply  against  the 
diaphragm.  TIii«  fnriulizatiou  was  made  alternately  on  tho 
right  and  left  side,  tlic  circuit  remaining  clowd  each  time  (or 
the  duration  of  a  deep  inspiration.  After  tlie  cnrrent  had 
thos  lioun  interrupted  ten  times,  tho  first  weak  but  pbtinly- 
perceptible  ^jwntaiieoutt  in«pinitiou  hap|>ene(l,  whicli  vu 
•ooR  followed  by  a  iteoond  and  a  tliird,  the  face  abo  rodden> 
ing,  and  tlie  radial  pulse  becoming  perceptible.  Soon,  how- 
ever, tlio  breathing  and  the  contractions  of  tho  heart  agmin 
bvcame  weaker,  convincing  l>r.  K.  that  he  oouM  not  yot 
deai»t  in  hio  exertions.  Aa  every  thing  depended  on  retnor- 
ing  rapidly  the  rhlorofonn-gas  accumulated  in  the  laogSf 
he  DOW  tried  again  tho  methodic  coiuprcMion  of  tho  abdotilMi, 
and  tbii*  time  *o  euc«e«xfully  that,  with  the  simultaiMKnu  nu 
of  external  (>timulant«,  the  cliild  had  sufficiently  rcoovnred, 
in  twenty  ininntes  &oni  tho  beginning  uf  tlic  aaphjida,  to 
undergo  the  o|)eration. 


In  tlie  xue  of  the  Moondary  induction  tnirrout  for  the 
cure  of  incontinentia  iirinns  three  methods  are  ■ueooaaftiltj 
employed:    1.  The  application  of  the  —  oondnotwr  oror 
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tJi«  sympliynU  ))uU»,  and  tlie  +  oon()uut4>r  lo  tite  Mcrat  Inttte 
or  perinfeum  (nee  Case  BS).  3.  lutnxliiction  of  n  sound, 
coverod  with  caoiitdiouc,  into  tlio  Ulnddcr,  and  lh«  othur 
probe-pointod  exeitor  intu  the  roctum,  tlirough  which  niotJiod 
ErdniMit)  tnooeeded  in  peniioncntljr  curing  a  patient,  nft«r 
nine  applications,  who  hod  ouffurcd  from  iucontinenoo  for 
three  yuan.  3.  Inlroduclion  of  u  siuiiUr  wmud,  funuHlii'd 
with  a  brata  ring  a  quiirter  of  an  incli  wide,  into  th^  UR'lhru, 
onl^  oa  far  aa  the  ring  reached,  and  oWing  tliu  current  hy 
pLkviii^'  the  +  eondtuitor  iminediatvlf  over  thv  nyniph^iit. 
Tliu  Iwt-nicntioned  method  depends  prohably  ujioa  a  reflex 
Mcttoii  produced  hj  the  Beusitive  aervoa  of  tlie  uretlira  on 
the  motor  oerves  eupplyiug  the  niuwuhir  fibras  of  the  jiars 
membnuiacea  nrcUirw  (tlirough  which  part  tlie  hliulder  ia 
doevd  iiiont  proinptlj)w 

Cme  08. — Student  11.,  aged  nineteen  yeWB,  a  oori»nlent, 
plethoric  young  man,  Fiiifcivd,  citicu  \us  eucteenth  year,  froin 
frequent  |>ullutiou«,  for  the  alleviation  of  whivli  he  went 
niuHi  among  wonion,  IIv  first  noticed,  in  the  winter  ufHUS, 
thnt  evc-ti  nliuii  prc9t»!iig  strongly  on  the  hladdur,  hu  was 
ohligcil  lo  wait  a  long  time  for  the  passage  of  the  uriiio,  or 
that,  it  did  not  paes  at  all  in  spilo  of  a  strong  pronure.  In 
Btidi  cWH  he  dranlc  a  great  deal  uf  whilu  l>eer,  which  was 
always  followed  by  an  ovacaation  of  urine.  Tliiit  deitre  to 
pan  water  Itocanie  law  noticeable  in  <Murse  of  time,  atlowinjf 
blm  to  drink  »L\  or  mom  glaOMe  without  being  troubled  in 
Ute  least.  The  hladdvr  wait  naturally  mote  and  more  dis- 
tended, tlio  muscolar  ooat  relaxed,  and,  Unally,  symptoms 
of  paralysia  of  die  bladder  supcrroned,  after  on  attack  uf 
gonorrboMt  at  tlio  end  of  March,  troat4xl  by  tlio  usual  ntean». 

ProfoMor  von  fiaorcnsprilng  onh-rud  irridtting  ointiuvnts 
to  1m3  nibbod  over  the  region  of  the  bladder,  and  lliv  internal 
aso  of  cantharidva.  and,  after  failing  in  his  cftbrlit,  Hint  the 
patient,  on  Hay  IHth,  to  my  office  for  ulcctrical  Inmtment. 
A  traatment  of  eight  wevlu  (forty-thrcv  application*)  t-aiiMxl 
tbe  de«iro  lo  urinate  to  booomo  »pontancous,  eei>cc)ally  In 
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the  momlDg  and  in  Uie  conrso  of  the  dsj,  wlien  tbe  arfaie 
waa  passed  promptly,  and  n-ith  a  feuffictont  jut ;  uuly  in  tbo 
evening  the  desire  wm  1«m  frctjnvnt,  nnd  even  then  tit* 
bladder  -kuh  finptEixl,  iiUliou^h  oiily  after  pmwiiitt  rlowii  far 
come  time.  At  the  end  of  Docomher,  the  patient,  hnvinf; 
left  Berlin  in  Augnet,  infonned  me  b;  lutt«r  tlint  bo  bad 
fully  recovered  witbout  the  fiirtbcr  ijmj  of  imxlifiiios. 

I  vaa  also  suoceaeful  in  curing  ponuanuntly,  in  a  iborC 
time,  tltreo  cAset  of  noctumnl  incontluoncc  of  urino  (catuvsb 
noduniit),  Uiat  obnoxioiB  evil,  flo  frequently  dofjinf;  vrvry 
ine<li<Ml  treatment.  It  liad  existed  in  these  casea  tilt  tlig 
thirteenth  and  fourteentb  yciir. 

Three  imvf,,  Otto  F.,  Paul  D.,  nnd  Uunnaun  It,,  M 
pupils  of  KonimciMer's  Orpluui  Asylum,  suffering  since  tliuir 
seventh  ye«r  from  this  i^ection,  were  sent  to  me  by  Dr. 
nildchrandt.  In  Patil  D.,  tho  enmVBJs  ceased  after  the  firat 
iipl»liaitioii,  ill  Otto  F.  it  occurred  more  rarely  in  the  first 
fourteen  days ;  only  on  llcnnann  It.  tJio  troutmont  did  not 
seem  to  bure  any  perccptittle  inHiieitce  in  Uie  firet  weeks, 
yet  twenty-two  applicstiona  cured  hira  outirely,  Afourtli 
case  failed  iiftor  a  long-continued  treatment. 

Sevlij^niucller '  repurt-*  the  following  lawe : 

Ui»d  Caroline  B.,  aged  twenty-two  years,  daughter  of  k 
physician,  suffered,  from  bor  early  ctuldhood,  ftY)tn  InoontE- 
nenoo  of  urine  by  duy  and  night,  every  |Kmtiblo  nimody 
having  been  employed  in  vain.  Althougti,  at  first,  Interrolft- 
skins  in  the  diraase  oooiirretl  of  a  montlily  and  even  c|Darter- 
ly  duration,  the  evil  finally  became  worse.  For  tJ»o  last 
half  year,  before  tlie  patient  eame  under  the  care  of  Dr.  S., 
the  disease  increa«ed  so  inueb  that  her  motlior  Itail  tu  woko 
her  every  night  two  to  three  tJmea  r^darly  to  urinate,  in 
e]>itc  of  wliioh  tlio  enuresis  frequently  occurred.  It  waa 
natural  tliat  tho  uiib»p]iy  girl,  being  deprived  of  u\-cry  vn- 
joyment  of  life,  became  v«ry  low  spiritetl. 

■  Bm  rorrapoiulmbhu  do*  T«Niu  iltr  A«K|«  i»  B«Ki«niBpbnli  It  )!«»•. 
Iwf.     leoT.    Ko.  t. 
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On  April  14,  18«7,  the  electrodes  were  held  for  tlic  limt 
tiin«  hj  a  midwifo,  for  firo  niinntc«,  in  tbo  maiin«r  meo- 
tiunc<d,(8),  Dr.  S.  dirmtiiif^  lli«  Rtrengtli  of  tlw  cnrrcnt, 
and  enijdoyin^  a  decree  safficient  to  \m  plainir  felt  hj  tho 
piitivDt,  n'itltuut  Musintr  h«r  nny  piiin.  On  that  daj  tho 
jmtiont,  hnriiig  tlio  diiy  pn<vioi)»  been  forced  to  |*o  to  tho 
clofiet  every  (iiinrter  of  an  Iioiir,  wa?  i'lili;r*;<i  to  urinate  lint 
twice,  pafidng  tho  niglit  wttliout  any  dcsim  wbatevcr.  "When 
ftlie  came  to  Dr.  S.'s  office  far  tlie  third  time,  April  16th, 
she  declared  herself  to  have  perfectly  recovered.  After  the 
fourth  application  (April  17th),  the  calatnonia  appeared, 
ragidor  aa  itstud,  and,  althonfrh  »1ic  wrw  not  (>1octrif!c<],  tlio 
impi^Tetnent  oontinoed  till  April  S3d,  in  the  nf\<>rno')n, 
when  she  again  perceived  soma  vronkm-ee  in  lite  liladder. 
From  tlio  23d  to  tho  96th  tho  patient  had  four  additional  ap- 
plicntionM,  atU-r  which  nhe  rolunjod  to  her  home.  An  cniirwl* 
noctnrna  had  occurred  hut  tnncc  up  to  May  30tb,  ehe  camo 
B£^in  to  Hullu  for  fbnr  additional  applications  from  JluM 
10th  to  IStli.  Since  that  time  no  reiapae  Una  taken  place — 
at  Iwt  not  l>y  Suptcinbcr,  1867,  when  Dr.  S.  reported  the 
ewe.  The  patient  had  imjirovod  greatly  in  bodily  healtli, 
an<l  freely  participated  in  all  the  pleasnree  of  lifo. 


Only  Bticli  ca»M  of  pamlynis  of  tho  laryngeal  rnn^clM  are 
natnrally  anuoahle  to  the  ooo  of  tho  electric  cnrrcnt  w-lilch 
ara  oansed  hy  an  alteration  of  the  norre«.  They  connii)t  of 
the  follovinfr  clasM« ;  1.  A  compkto  inflexibility  of  the  vocal 
conlrt.  2,  "Wlu-rc  aphonia  in  cboi^hI  by  a  more  or  Itws  deficient 
closing,  or  only  a  suspended  ur  altered  vibration  of  the  vocal 
cordt,  8.  Wliero  slight  esertiitn  10  Boon  followe*!  by  a  fa- 
tiffiic  of  the  orgian  of  voice,  the  fevblcnoM  or  abienou  of  eonnd 
dep<!ndtng  upon  nn  a«lbenia  of  the  mOHlm  of  the  ghittiit. 

If  the  laryn^roR-opical  examination  showa  a  caae  to  be- 
long to  the  third  kiti'l,  the  cumut  may  he  paaitd  porcnune- 
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utifily  t\y  pliiciii^  El  liir^u  positive  vomhictor  on  ttw  u«ok,  ftod 
u  tiinull  iH'gntivu  miu  oti  tliu  r^^inn  of  Ute  iij>|>er  hiiiI  liiwor 
boncA  (^  the  thynriideftn  eartilage,  and  oouiicctiD^  tliein  wiUi 
quite  a  strong  iiitcnntttciit  or,  Kttll  btfiu>r,  w»iHtnnt  canvnt. 
TIio  Minio  method  U  to  Iw  tried  in  vturei  of  vtunplete  [mkIjiIb 
of  the  voice  belun};in|;  to  the  fint  cat^orj,  which  fnillDg, 
recouFMi  miiiit  1)0  hiul  to  £otiii<«(!i)*6  iiii-tliud,  duscribotl  on 
IMffs  Iii2,  of  ilircot  irriutioii  *>f  H\c  nmiMx-tivv  Inrvu^vKl  taut- 
cl««.  For  the  treatment  of  the  Mcond  daw,  however,  la.p- 
{wniug  frf<iiipmI_T  in  young  ^irls  as  an  h%'stericjJ  (tvini»I*>m, 
or  ill  mvu  in  cmifivqitenco  of  mental  vniotton  or  the  influcuco 
of  cohl,  existing  for  itiontlw,  and  even  ;c«iii,  ill  fl|nta  of  tlw 
u»o  of  ovenr  po^aihle  remedy,  I  cannot  too  etronply  iirpt;  tlto 
oinployinciit  of  tho  induction  cnrrent  dinxrtod  to  the  larj-ux, 
iu  tlie  altape  of  Uto  electric  moxa,  on  sooaiuit  of  the  cortain 
and  8iiri>risingly  rajiid  suceesH  following  it. 

In  proof  of  tliig  luMortiou,  thv  following  cases  aro  quoted : 
Cask  00. — ME»  Hary  O.,  twent}^-»!nti  yean*  of  age, 
healthy  during  childhood,  HufTvrctl,  in  her  tliirteentlt  yvar, 
in  the  spring  of  1^44,  from  vomiting  each  tiiuo  after  talcinft 
any  kind  of  food,  and  did  not  reoovur  until  in  the  fall,  after 
the  ut>e  of  the  aea-hath.  In  her  itixtouiith  year  she  had  ubiu- 
nwi»,  Buffering  besidea  from  frequent  headache  on  the  left 
aide  for  nearly  a  year,  Iu  July,  1860,  again  froquont  voutilr 
ing  enancd,  witliout  any  known  cause— at  ^rut  only  itftur 
dinner,  later  abo  after  breakfast,  and  finally  whenever  alio 
took  food,  especially  in  the  liquid  fonn.  At  Now  Year  Iter 
voice  l>ecanio  »udduiily  very  weak,  and,  from  the  4tU  of 
January,  alisolute  aphonia  ensued.  After  the  useleee  ad- 
miniatration  of  diisHjlvcnls  and  derjvante  (croton-uil,  blUtnn, 
etc.),  the  patient  wax  odvttQd  to  )iIaou  licrHulf  under  my  oarc, 
March  ^HiU,  o(  the  same  yemr,  I  np])lit.*d  the  electric  jwtieil, 
with  the  greatest  po««ibIe  intensity  of  the  oomnt,  dirwtly 
to  ihu  larynx,  until  the  patient  cried  out  loud  in  conaequenos 
of  the  extremely  %-ioIeut  pain.  Thu  vuioo  imniodiately  n»> 
tunie<i,  the  aphonia  having  been  entirely  removed. 


I 


LASTKOSAL  rAaUYSlli, 


48T 


Case  100. — Misa  R.,  aged  eigliteen  years,  wm  cnj^afcod, 
for  two  yearn,  to  »  militnrr  officer,  who  did  not  o1>tain  the 
ooment  of  hie  i>«ivut«  until  Ij'inj;  on  a  sick-lioil.  Half  n 
year  ago  abe  vwitpd  her  ftiliiro  [Minmtn-iii-law.  While  tli*re 
iJio  was  pn>haltly  eiihjoiptw]  sereral  times  to  mental  eindtinnfi 
of  viiriotis  kinilfi — iit  Icajtt,  lianiig  hcretoforo  cnjurud  good 
henlth.  She  retumwl,  at  the  rnc]  of  Decetnbvr,  1^5,  to  her 
borne,  having  twcomo  nervoiBty  iiftc>ctod  to  the  highest  de- 
grt«e.  She  began  to  eongb,  lost  flesh,  bor  voice  liccame  weak, 
and  dij<a]>pc«rcd  coiinpletely  nt  the  end  of  Janiiarr,  I860,  and 
she  wax  I>elieve<)  to  tw  aflrete*!  with  n  ptilnionnry  dii«aw. 
On  Marcli  2Slli  tlie  despairing  patient  applied  to  ProfoMor 
TniuW,  who  fonnd  tlw  lunge  to  be  ]»crfectly  normal,  and  in 
tho  InrvTix  oidy  a  gaping  of  the  vocal  conU  witlinnt  any 
Tibnition.  He  then  tiintecl  tlie  patient  over  to  niy  care. 
AAer  the  eleotrio  moxa  was  applied  once.  Mi^  R,  had  re- 
fovciwl  the  full  use  of  the  voieo.  Professor  Tmiibe  conviiieing 
biinwlf,  the  following  day,  of  tbo  perfectly  nortnal  Ibnctinu 
of  the  vowil  cords. 

Oa*b  1ft. — Franx  H..  thirteen  year*  old,  a  patient  of  Dr. 
Hammer,  having  lieen  expoHetl  to  a  eold  on  tbo  Oth  of  Jan- 
uary, while  dancing,  was  taken  with  pain  iu  the  left  side  of 
tbo  larynx,  hwing  almi  bin  Totoo.  After  the  n*o  of  the  tartar- 
einetio  ointment  and  uiu-m  cataplaftmfi,  pain  and  aphonia  di»- 
appeared,  enabling  the  [latioiit,  on  February  Ist,  to  go  to 
•ebool  a;;ain,  but  only  for  e\'^)tt  dnyp.  8inee  that  time  ho 
ms  absolutely  upewbletw,  and  remained  so  in  dpilo  of  orerj* 
remedy  employed,  until  a  pomiancnl  cure  waa  efieoted,  on 
Marrh  S3,  1HR4,  by  a  «ingle  applicatiim  of  the  electric  mox» 
to  the  larvnx. 

m 

Cask  103. — Ilev.  W„  from  Hanover,  thirty-tluroe  yeani 
of  ages  ***  atta^'lccil.  March,  ISOl,  by  pnenmimia  and  eub- 
eeqnent  bronchitis,  after  having  everted  hi*  voice  t^Mt  much 
while  a]>eaking  In  a  eometory  in  cohl,  stormy  weather.  The 
(ipplimtion  of  bf>che«,  with  a  hing-conliniitM  afterbloodingf 
woa  followed  by  the  loss  of  •pceoli,  wlitch,  after  the  nae  of 
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vhay  uid  tiea-lmtlihig,  sliU  continued,  allowing  \i'ua  'm\y  U> 
speak  with  great  difficullv  h  few  word^  nloud,  v;[kt\  tlic  vnioo 
oeOMd  iiiiiui-diiitvlj'.  TIitH  cuiidiliun  «f  liio  vuk-ii  t:uitbi'<l  tbts 
patient,  ]ii  May,  1S62,  to  coniiult  ProfcttAor  Tnubo,  wlio, 
aftur  adoertaininfi,  by  niMDs  of  the  Iarynpir>co|>e,  thnt  klod 
of  (wrnlyMft  uf  tlie  vocal  oonU  wltoru  tin.-  ynrr,  li<jpiiiivnUi«a 
fonua  Ml  elliplical  figure,  sent  tlio  pntivnt  to  tujr  wfHce  for 
the  pnrf)i««  of  olectrio  treatment.  A%r  the  fiist  lipjdtrjt- 
titiii  of  tliv  inoxu,  tlio  pAtJviit  vraa  able  to  egwuk  Inuilrr  und 
for  a  loDgcr  )>orii>d.  A  repeated  luo  of  the  uioxu,  >Dd  Uiv 
t)imultaiieoiij>  su1>ciilnneoiu  faradi/atioii  of  tlie  larynj^oii] 
nerve,  enabled  Mr.  W.  lu  read  aluud  for  sonic  tiims  and  hu 
IvH  with  tlio  full  UM  of  Lin  voice, 

C.\»r.  108. — Mii*«  H.,  of  Halle,  aged  tweutv-ihro«  yean, 
Biitferod  from  a  Bercre  !ar^'nft;cal  oalarrh,  in  coiu^eqiieoct)  of 
a  cold  oontractod  in  May,  1859.  Aphonia  followed,  ebnu^ng 
fiM  in  iuti'iKity,  and  fiiinlty  i-on tinning;  without  inlvrruptiuu. 
Xcitb4;r  the  itioniitain  air  itor  a  lon^^  i«i,ijimrii  uu  thv  Genava 
Lake,  in  the  fiprinj^  of  1861,  reetored  her  voice,  ontil,  nttor 
linviiig  bt-eii  h<>ar>e  for  two  and  a  half  years,  ibo  waa  curod 
through  tlie  inhalation  of  i' ill phur- vapor*  in  I^augenhnieelnin, 
in  August,  18ttl.  Bat  this  recovery  lasted  only  a  sliort  tlma. 
Tlio  patient,  bavin*;  returned  tu  hor  honiv,  loHt  heir  voice, 
after  t1ir«o  wovk",  *^he  Wiiij;  alio  only  to  upoak  a  iVw  words 
aloud  nt  long  intervals,  iinlil  even  tliis  ceased,  and  sbo  bo- 
cnuio  fiitirt'ly  B)>honi<i  in  February,  1863.  ProfuMur  Traabe 
found  l».>tli  Vocal  conLi  puroltv,  forming  a  widu  gaping  flMore 
upon  evcr^-  attempt  of  modulation.  Patient  came  to  my 
uffloe  Jf  ay  ^\  180^.  Tlio  voice  did  not  ri'tuni  tnuuedUtcly 
on  tlie  UMO  of  the  ulcotric  niuxa,  yet  idio  was  able  to  speak 
to  PrufeMur  Traobe  in  a  lond  voice  after  a  few  hour*.  Tho 
>omid  of  the  voioe  was  weaker  in  the  morning  during  tlir 
&nt  day*;  after  each  faradiztitiou,  howi-vur,  il  uaa  uf  a  full 
tiiubro,  and  continued  thuj  after  thirteen  application*.  In 
accordance  «<ilh  tliiH  iiii|>nfvi>uient,  a  gradual  nii|'n>.\iniatii>D 
of  the  toobI  ootdji  took  place  too.    At  tho  cud  of  ALay,  UsOA, 
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I  wftfi  infuniiod  that  tbo  pctieut  bad  rooorerei]  tbe  fall  a'>u 
uf  her  Toicu. 


□.  ELBOTKIcrrT  IN    DISEABEfl    DETEXDIXO  VTOH   ANOlULtU  OP 
BBCBEnOK  Aim  UOBSnOK. 

A^  Si*wiuUie  Etudatiotit. 

If  v«  etut,  with  Kganl  to  the  origin  of  rhearoktic  nffec- 
ticnSf  from  the  opinion  now  jirettj-  gvaerally  adopted,  that 
tho  •eereting  funution  of  tlio  nkiii  \a  dvrongud  through  a  sud- 
den change  of  temperature,  in  coiueqneDoe  of  which  tlio  re- 
tnined  cutaneons  iwcrvtions  canse  a  cliango  of  the  con- 
«tituont  part«  of  tlie  blood  und  Ijrniph,  tliu  (ifloct«  of  which 
change  aro  either  rcAtrictcd  to  thu  etnrting-plaoe,  or  whivb 
alM>  may  aflvct  otlier  tiMues  iirctlUposcd  to  it  on  acootint 
of  their  anatomical  and  chemical  formation,  tlio  already 
.known  offccteof  the  electric  current,  both  the  interniptvd 
and  tlio  continued,  will  explain  tu  uit  il^  »«o  in  riicumatic 
affections.  Thb  ia  caused  partially  by  the  increased  seere- 
tioo  of  tho  {wnpiratiou  ensoing  after  the  employment  of  the 
interrupted  curnnit  in  consotjoeneo  of  tho  irritntlon  of  tlw 
contractile  fibrcft  of  the  connective  turae,  partially  tliiuugh 
the  inHtience  of  the  cnrrente  on  tlio  blo«>d  and  l,>'niph  >'os6cIs, 
which,  Xmn^  fint  dilutud  under  the  atn  of  the  current,  bring 
again  uito  cinnilation  the  «tagiuitlng  blood  and  lymph  cell*, 
and  abiorb  oxudatioDs  in  conseqoenoe  of  the  firee  circulation 
cansc*!  by  it.'  The  emploj-mont  of  tlui  intLTmpted  current 
ul«o  produces  tho  khuio  cffvct  by  incroutfing  the  onei^g)'  of  tho 
vaMular  wal^  thuM  caneing  stronger  oontraotlotiii ;  or,  final- 
ly, tlirough  the  chemical  procoAs  enduing,  probably,  in  con- 
seqDcnce  i>f  the  tmnsmiseion  of  liqnida  witliin  tlic  tiasoes  in- 
flaeaeed  by  the  current,  which  action  it  more  int«nM  by  the 
uio  of  couHtimt  batteries  than  with  the  mogneto-electrio  appa- 
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nitu»,  and  agnin  mare  intense  n-ith  tlio  UUer  tJiAii  with  tlio 
Volta-iaduction  apparatm. 

Coticerning  tlie  tnc-tlioi)  itttXf,  rhouinitUsiti  of  tlio  ttkiii  in 
osualljr  soon  removed  ttirough  catuieoiis  farn<]izniion.  In 
rlicuiiiAtic  cnllo^itttw  (»e(!  Kotc,  i>age  27t),  ono  vt  the  muUt- 
ened  condnot>>rs  U  plaoetl  upon  the  indiinttion  iteolf  and  the 
other  applied  in  its  rivinity,  it  making;  no  difTurcnco  which 
itppnrntus  in  luvA.  Tho  rliciimalic^  articular  iuHummatloiu 
and  exndationa  are  moat  nnitatdj  treatc<l  br  pafi^jng  aa  atroog 
n  ciirront  as  poeeihlu  for  from  fi\c  to  ten  minutai  transvorstH 
iy  through  tiiv  joint;  «ud  it  will  Ixt  of  ad^-imtjigo  to  finqnimt- 
I,v  change  the  direction  of  the  current*,  m  recommctidMl  es- 
pecially by  Fromhold,  which  not  only  diminUhea  grcMtly  tlte 
painftilnc«a  of  thia  method,  hnt  aW  renders  a  long-contiuued 
Hppn<.<ntion  po<«ihle,  ituniuk,  helieving  that  a  trfinsmisatoa 
of  Itcjuidfl  takes  plaec  from  the  poAitiro  to  tlic  iti-^niivo  pole, 
wlviseB  the  connection  of  the  p')-iitir«  electrode  with  the  in- 
flamed  flnrfacc,  the  ncf|;ativc  {k>1o  hcinj;  places!  in  its  \'iviaitjr, 
but  witliout  tlte  irritated  joint ;  tho  dirwlioii  of  tho  current, 
however,  rpspectinjr  the  |M)Aition  of  tlic  olcotrodu,  {»  lo  be 
reversed,  if  the  inflammation  ia  occompAUied  by  aynptoau 
of  a  BaroQB  Hocrotion.  This  method  is  especially  indicated 
in  acute  rheumatic  <>r  traumatic  afibctioni)  of  thu  joints  with 
an  extraordinarily  increased  HenAihihty,  where  wo  soon  are 
able  to  find  out  whether  electricity  is  applicable  to  eueli  a 
coeo,  without  incurring  the  rink  of  augmenting  tbe  danger 
of  the  inflnnimator}-  proceiM.  For  if  tlie  uitcof  a  inodonteljr- 
Btrong  carrent,  nhowing  a  deviation  of  t)ie  needle  ftxHn  90° 
to  25°,  causes,  after  one  or  two  minuter,  not  only  no  diN^reosa 
hnt  ratlier  an  increoH  of  ])ain,  the  olwtric  triMitmont  in  not 
yet  applicable:,  a  pnn'ioiu  local  anti|dilogiMio  tn^uneot 
licing  necoaoary.  On  the  other  hand,  in  thcae  uasea  In  which 
the  appUcalioii  of  electricity  is  followed  by  a  peroepUble 
alleviation  of  pain  and  a  feeling  of  decided  relief,  the  inflam- 
matory pmce^e  soon  oeneoB,  followed  by  a  rapid  nlwurptioo 
of  the  inflammatory  products,  prognosticating,  in  fiut,  nn 
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earlr  cure,  happening  »oinettmM  nftcr  one  or  a  fovr  addi- 
tiutinl  KpplicnIioiM. 

Be^i<]««>  xbh  cataMic  nctioii,  tlio  oiirrent  psfiseH  tran»- 
Ter^Jy  through  tho  juint  [wHorms  nnutlicr  no  Iipm  im{)or- 
t«nt  p«rt,  of  oaD^g  aamtJiwU  of  the  joint.  Tliin  riwult  U 
the  more  to  1*  x-nlued,  aa,  in  Bpite  of  th«  rifiMc  diminution 
of  the  exnclnlion,  free  iiii»lion  is  frequently  impaired  iij-  tlie 
eontinncd  hjpenefithceitL.  In  addition,  this  method  rcmovee, 
Bometinioe  perroanenll)',  the  ini«t  rioletit  nml  h'n;;-oontinncd 
pain  at  once,  Oit  if  hy  a  charm,  even  if  the  rhroniu  exuda- 
tion utill  continn«6.  Thus,  I  treated  a  phthisical  patient 
of  Dr.  Itie^,  euflerin^  from  inflammation  of  all  the  joinU 
of  thv  fingot«,  of  \iw  wrirtt  and  elbow-joint  of  ihc  IcA  ann, 
exbting  for  Mveral  nioutlts  without  any  known  cmiko.  In 
t\m  <-asc,  a  ningle  transveise  ]>as^ing  through  of  the  indnt-tinn 
current  removed,  immediaU'ly  and  ponoanently,  the  most 
violent  pain  following  tlte  sliglitett  toneh  or  motion,  or,  oe- 
cnrring  cpnntaneonsly,  enpecinlly  in  the  nijjht.  In  addition 
to  the  articular  inBunmation  of  tho  joint,  ur  without  it,  there 
are  fonnd  inflammatory  exudations  at  t)io  placc«  of  iti»ertion 
of  ungU  muMles  (especially  at  tho  insertion  of  the  hicep* 
and  coraeo-bracliialia  muade  to  the  coracoid  pntcese),  render- 
ing  the  joint  eofnplctely  immoTablu  tlirongli  their  extraordi- 
nary- tchdernew,  ami  frequently  aluo  eausinp  mdintiuf;  pains 
nix)  motor  reflex  aymptom-i,  all  of  which  are  ft<c<jnenlly  etirvd 
hy  directly  acting  on  the  painful  portion  of  tlio  joint,  Em- 
dations  in  tlie  jinnts  of  the  hands  and  fingers  •k>vclo|K>d  after 
fractures  of  th«  Iwnes  in  connequence  of  pla«tcr-of-Parifi 
dre»itiiifti>,  and  of  tlio  immovfthility  of  tho  reapevtivu  joint, 
liulin^;  frequently  for  Alonthe,  thns  retnlcring  tho  ann  useleta 
fur  yoant  and  eron  foro\*cr,  aliu>  yield  ol\un  to  the  Nimu 
metliod  of  tnattnont,  wiwcially  if  there  are  dim-tct  nt  tho 
same  lime  nnfiXe  i>ower(iiI  «Jincks  to  the  cy>ntrac1i>d  flexors, 
and  fitrong  indnotion  currents  upon  the  »«miflexe<!  extenson. 

Oas«  IW.— Friwlrich  Henn,  a  weakly  man,  of  llfly-flTo 
years  of  ngo,  was  taken,  a1>out  six  weeks  ago,  with  pain  In 
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the  right  lilioiilder-joint,  whicli  ceaeetl  eomewb&t  oo  wAaff 
the  arm,  but  Ijccame  eo  iuteiiH)  wbunovur  lie  Lopt  <(iitct  or 
Iny  (lovrti,  that  ho  wa«  unabli:  tn  niuw  Uio  right  haiid  with- 
ont  iuii)[>ortiiig  it  wttli  tite  other.  The  poia  ensuiiif;,  e*- 
pecially,  on  preeeure  of  the  cuntooid  pmceBS,  iacroaMd  for 
tJio  next  tbreu  weoke  to  ttuch  oii  vxtvnt,  tliat  it  ww  alMoluta- 
ly  iiitpoMiblu  for  the  paticut  to  raiso  Uto  hand  or  furoanu, 
prerentiii)^  bim  fW>in  doing  nnv  kind  of  vork  and  ev^eii  (hiin 
eating.  Sulphttr-t>atlis  rendered  him  stiU  worae,  l>at  tlie  rft- 
peated  application  of  Ib-cclieo  at  least  alloviatcil  the  tuu- 
deme^.  When  the  {wtieiit  canie  to  my  office,  July  li, 
1857,  he  wail  unable  to  move  tlie  cllww  fiutlier  than  lUree 
inehee.  Every  effort  to  do  w,  aiitorioriy  or  laterally,  wiuii 
prvvvnted  by  a  violent  pain,  originating  in  tbv  pointed  end 
of  the  ooriu-oii]  protXNS  iniincdiatdy  at  the  iilaco  of  tniutrtion 
of  the  bioejM  muscle.  At  this  gpot  I  felt  a  soft  exudation, 
touching  wlitcb,  cati«Ml  tliu  patient  to  cry  sload.  The  deltoid 
a«  well  a»  the  other  muscles  of  tlio  upper  arm,  wiueiniioUted. 
I  employed  the  induction  current,  placing  u  amnller  coudoo 
tor  on  the  painful  place  and  a  larger  one  on  tho  deltoid  tntw* 
«le.  AAvr  an  aetion  of  alMiit  ten  minntus,  I  had  the  jitab- 
«urv  of  olMUtr^'hij;  in  the  patient  a  consideralile  diuiinutian 
of  p«iii  and  an  easier  motion  of  the  arm.  Alter  the  Mwond 
appUeation,  he  wan  able  to  raise  the  ann  anteriorly  to  an 
angle  of  60°;  after  tli«  tliini  (Jidy  lOth),  to  a  right  angle. 
The  exudation  was  materially  reduocd,  a  atnmg  prawunt 
with  the  linger  caused  but  little  pain.  After  the  eight))  ap- 
plication, July  2Cth,  the  patient  renuned  hx6  -nroA.  A  few 
additional  aj^lioationa  su^eod  to  caniio  the  complete  rotorp- 
tion  of  the  e.^udation,  ** 

Ca»k  105. — Hr.  L.,  ptauiot,  elip|>od  while  walkings,  In  the 
inidilli'  of  Kotiruary,  L80O,  (taring  himiutlf  from  falling  down 
entirely  only  by  projecting  MitHy  the  h;ft  anu,  no  tiiat  tho 
uirface  of  the  band  b()ro  the  whole  wc-igiit  of  tlio  t*ody.  In 
eon»equencO  of  thi»  fall  be  bad  ]>ain  in  tlie  nTLSt-joint,  wliliji 
lie  tried  in  vain  to  alleviate  by  cold  cempreeMs  and  lint- 
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tahrt*.  Tlio  pftin  inereaMcl  irh«n«t'«r  lie  I'laycd  un  tho 
piuto,  extended  unoii  iatu  the  tittle  uiil  ring  fiitgoK,  uimI 
fiually  prevented  liitn  from  playing  altogether.  On  exam- 
ining him,  on  Munli  13th,  I  I'uuud  nil  uxinlalion,  aWnt  ba 
luge  u  «  peA,  betvroeit  the  m  nutgDum  and  the  metncarpal 
botiM  of  tlie  little  and  ring  fingers,  causing,  on  proKure,  be- 
■idoB  tlio  lucal  (min,  niiutber,  rudiatiiig  to  the  little  and  rii>}f 
fingen,  Uii  placing  one  of  tho  utolttoned  oonductom  on  the 
exndittion,  and  the  other  iijion  the  corresponding  metacarpAl 
tpaicv,  (lc<-rua0o  of  pain  eniiucd  ufter  a  few  minutes.  After 
four  npplteatioue,  thu  pKtiont  wa«  able  to  p\ay  on  the  piano 
for  an  hour  at  a  time,  nnd  U*  Hpj>ear  the  noxt  week  in  a 
concert.     The  induced  current  waa  also  employed  in  this 

Case  100. — Mr.  F.,  merchant,  aged  forty-»ne  years  al- 
ways healthy,  was  attacked,  in  the  spring  of  1H55,  with 
riicumatiu  pain  in  the  left  arm,  for  the  remoTsl  of  which  he 
went  U>  TOplilz.  Thu  n>«ult  wa«  so  far  favorable,  as  tlic 
pAin  was  alisent  dnring  the  winter,  returning,  however, again, 
and  causing  htm  to  rovifiit  tho  baths  of  Topliu  in  1850. 
Hen  the  patient  allowed  a  jet  of  wiinn  water  to  full  upon 
the  temporarily -paiofnl  elbow-joint,  thus  canning,  or  at  least 
increasing,  an  tnfismmstion  of  that  joint.  Si>i>n  after  his 
rvtiini  the  joint  became  awollcn,  ttilT,  and  )minful.  prevent- 
ing every  attempt  of  strctohiDg  the  bent  arm.  In  tlie  spring 
of  1827  tho  swelling  and  stiffness  inereased,  every  involtm- 
XMgy  motion,  the  slightest  touch  of  tlm  U-ft  iinii,  produced  the 
most  violent  pain,  which  iHvumti  hIno  during  the  night, 
wbwwTer  tho  patient  lay  on  tlie  left  side.  I  found,  on  June 
6, 1S67,  tho  elljow-joint  conKiderably  swollen,  especially  !n 
the  ooiidyloi,  and  inoro  so  in  the  internal  condylo.  Prvs- 
snra  on  tlioM  parts,  and  on  the  gnxive  between  the  inner 
coiidylu  itnti  tbu  ■■h'srninon,  oonscd  a  violeut  pain.  The  fore- 
arm was  IxMit  toward  the  hutoerus  at  au  angle  of  about  70°, 
extension  Iwing  impossible.  Partly  calaneous  faradixatioii, 
{tartly  a  passing  uf  currents  tliroa^  the  joint,  inrtly  in- 
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creoMd  extension  by  farsdbing  (h«  tricope  muscle,  ncted 
BO  favorably  Hint  tliu  pain  wuo  grcntly  (Imiiuiebcd  Jano 
lltli  {foiirtli  iipplictttion),  nnO  itn  extcnuon  l«  1<W  Iwcmiut 
poMible,  fifleenlli  nppltoation  (July  l^t) ;  tendertHMB  eniiruly 
gone,  tlio  swelling  is  r«liic«l,  wpcvially  in  tlit'  exU'rwcil  con- 
(lyli<.  Tlic  intrnifti  condyle  ig,  etill  ifrmtly  itwollcn  ;  tlic  arm 
can  lie  exU-ndnl  to  an  angle  of  190",  The  trentnu-nl  tcniil- 
nate^l  vrith  tlie  twenty-niutli  application,  when  the  ann  could 
bo  vxtondvd  to  170°.  Pain  lind  not  rctnniM];  Ihu  nnu  waa 
porftictly  ujicfnl ;  the  Rwellinfr  wai)  coiwideruhly  nNliifMl. 

Case  107. — Lieutenant  "R.,  of  Stettin,  of^d  Iwenty-ftlx 
yenre,  wati  afTvcted,  eleven  weeks  ii^,  prolMilily  in  conec^ 
q»«ncu  of  a  eoM,  with  imin  in  tho  right  niuxilltiry  juint,  rcn* 
dcred  wor*e  through  every  attempt  at  chewing,  Imt  aUo 
continuing  without  exercising  the  atfected  parts.  After  tlin 
pain  had  yieldcil,  within  thre«  weeks,  to  local  depletion, 
poultice,  and  (he  use  of  the  nngiientuni  Neapolitan iim,  the 
left  artitrulation  wafi  affw-led  in  the  same  manner,  Imt  iu  a 
lesfl  degree ;  here,  also,  piiiii  gradually  ceased,  leaving,  hutr- 
cver,  on  inoomplete  anchylosis  of  Itotli  mnsilliirT  artirula- 
tJons,  for  the  removal  of  which  Dr.  Nagel  advi*e«l  the  em- 
ployment of  electricity.  On  May  1, 1857,  tho  patient  could 
hardly  Hqiarate  the  jaws  to  tlie  extent  of  a  finger's  lireadth ; 
lateral  motion,  aa  well  as  motion  of  tlie  lower  jaw  aatorinrly, 
was  imposaihlo;  every  attempt  to  do  this,  or  to  open  ttto 
iiioHtli  farther,  caused  a  dull  pain  in  the  joint,  extending 
into  tlie  ear.  In  tliia  ea»e  one  of  the  moiiitened  ctifuluctont 
was  placed  on  the  maxillary  joint,  at  the  extenial  Imrder  of 
tho  cliectc,  the  other  being  applied,  througli  the  mouth,  to 
the  condyloid  ])ri>cei)A  of  the  lower  maxillary  lione,  and  thua 
kept  for  several  minutes.  Immediately  afteruanl,  the  jaw* 
conid  tw  separated  to  tho  extent  of  one-fourth  inch,  but  thfi 
improvement  was  only  of  thort  duration,  for,  on  the  next 
morning,  tlie  contrsotion  of  the  maiueter  muscJi«  mailo  it  im- 
possible to  put  the  thumb  into  the  mouth.  After  six  ap- 
plinitions,  howc^'cr  (May  7th),  slight  lateral  motion  waa  ob- 
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wrvod,  beooming  pretty  etk^y  after  twelve  applications  (May 
lOtli) ;  the  patient  now  being  able  tu  chew  mVu\  fooil  witlmnt 
pain,  and  to  inovts  the  Inwor  jaw  abont  two  Vim.-*  forwarJ. 
Tbe  fi(;ht4wntli  appUaittun  tcmiinat«<l  thu  treatment,  the 
patient  having  recovered  tlie  full  uw  of  liotli  joints. 

Caob  108. — Nina  S.,  aged  nine  ao*!  a  half  yoani,  was  af- 
fected witli  a  swelling  of  the  loft  knee,  aftor  liavJiig  |HuMcd 
thmitgh  au  attack  of  eBcarlatina,  in  A]>nl,  1S69,  or,  perbapa,  iti 
connec^uence  of  a  cold.  Iodine  ointment  wa6  umjOoycd  fur 
two  yean,  without  any  n.<«ull.  Having  afterward  uiwd,  witti 
ooRiparativety  little  effect,  tti«  bath*  of  Badcn-Itadeti,  and 
Pyrniont,  she  was  placed  nuder  my  care,  Ootol>er  l.'i,  lflfi3. 
On  receiving  her  I  aarartaiucd  Iho  following:  The  left  knoo 
vriu  one  inch  larger  in  circumference  than  the  rif^ht ;  it  was 
Iwitt  to  the  tliigbat  an  angle  of  ITS";  ereiy  attempt  to  dtretch 
it  almre  thiH  angle  canAed  great  pain ;  the  ina>iclee  of  tliu  left 
thigh  were  atrophied ;  tho  child  limpc<l ;  no  deviation  oC  Uie 
Rjiiiial  column  exi«tod.  Thecondiictont  of  antrung  induction 
enrrenl  were  i>luced  croeawiso  almve  and  below  lite  knee-pan, 
and  kept  for  wvorul  mmutea  in  thiit  po«itiun,  after  whieh  the 
thigh  wa*  extended  by  faradizing  the  qnadrioejo  femoris. 
After  aix  applications  (Octoltcr  2Cth),  a  visible  iiuprove- 
nieut  was  nutiood.  After  the  twentieth  appliration  (Dooom- 
lior  let),  the  l<^  couhl  be  fivrfectly  KtraightenoJ,  the  imlrition 
of  the  femoral  niuiuilea  was  jiereeptibly  improved,  the  awvlliug 
of  the  knee  waa  dinuDi^hod,  and  there  remained  but  a  slight 
dragging  of  the  leg.  Yet  electricily  waa  »till  emi>Ioyed  till 
February*,  lSlJ4,  making  in  all  fift.y-two  applicationN,  at  which 
time  no  other  morbid  A^nnptom  remained,  except  a  alight  dif- 
feronoe  of  hulk  bctwiMrn  tliv  two  knee-joints. 

OaflB  108. — Mr*.  Niotner,  InnndrcM,  forty-two  yean  of 
age,  received  a  fraelitru  of  the  radiu»  and  ulna  immediately 
aliove  the  wri*t-joint,  April  i*,  180T.  She  was  treated  by 
Dr.  WilniH  with  dnwuingK  of  phuttvr  of  Paris,  and  aent  lo  mc, 
on  May  2Mh,  for  tho  pur|iu«e  of  having  the  atiffnens  of  tho 
joint  removed  tlirough  electricity.   I  found  eupiuadon  entiro- 
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It  9aapen3«d,  the  wrist  »n<I  al!  the  flngcr-j<Hnt«  Imntunil.lc, 
tim  lliig«n  in  n  »tiitc  of  Mmlflexion,  aii  attempted  pnanivo  cx- 
tcniiion  very  painfnl.  A  battery  current,  areraging  tliiny  to 
forty  elements,  pafised  first,  for  two  to  three  minutes.  tnm»- 
vereely  through  tho  wriitt.,  and  then  tliroiigli  the  flii^-r-j>iint!<. 
After  ci^ht  niijdicationo,  lft»tln);  Hve  to  ten  niinulei*  each,  tlio 
irrtnt  waa  movable  npwanl  and  downward,  sapination  ntHl 
impaired,  l>nt  posathle,  too.  Iii  «ix  additional  applications 
(two  per  wi-ek),  the  Hamo  method  was  employed,  pur- 
tia]Iy-<lc»ccnditig^  labile  enrrent»  pasAod  now  through  tlio 
extcnuArA,  now  tlirongli  t]ie  flexors,  and  finally  powerful 
flexions  and  extensions,  produeod  by  directing  tho  cum-nt 
traiuvorsely  through  the  wriat-joirit  by  iDcaiw  of  a  tiicLidlic 
current  chnng«r,  tliuit  materially  iiiiproTlug  the  motion  of 
tho  joint.  Tbis  treatment  enabled  the  patient,  on  .Tnly 
15th,  to  reeumu  her  work  as  laundnwe,  and  to  tontlnuo  it 
without  intoTTuplion.   ' 

Itcmak  reports,  in  his  Galvano-therapie  (paf^  20S),  the 
following  cflrio  of  traumatic  afTection  of  the  joint : 

Michael  Harllcib,  tailor,  thirtr-«ix  yonr«  of  a^fe,  fell, 
March  Sd,  the  Aidewnlk  being  slippery,  on  the  ri^clit  hand, 
spraining  the  wrist-joint,  rendering  it  immediately  iinpo** 
siblc  to  bond  or  sliut  tho  hand,  and  passing  a  eloopIeM  night, 
in  itpitc  of  tliu  applii'Jition  of  cold  water.  Romak  found,  tho 
next  morning,  the  wriat-joint  M>  mncli  swollen,  especially  uu 
tho  dorsal  surface,  hot,  and  painful,  that  he  was  unablo  to 
BSOOrtmin  whether  a  fnictnro  of  bones  bod  taken  plnec  Tho 
fingers  were  al«>  stiff  and  tumid.  Ho  iramedinlcly  dircctciV 
Ubilo  currontH,  of  thirty  elements  of  Daniol),  lK>tb  throngb 
the  ftwvlling  and  tbrongh  the  neighboring  iniisi'le^,  until 
mild  contra4>tianit  ettfiued  in  the  muscles  covering  the  dorsal 
surface.  This  being  omtinncd  for  five  minutex,  during  which 
period  the  patient  nolicc<l,  from  minute  to  minute,  his  luind 
become  freer  from  tlie  swelling  and  sliffnct^,  ifvery  motion 
of  ihii  hand  and  tingcnt  was  nytorol,  enftbling  him  to  write 
hid  name.    The  following  day  (&(arch  4th),  he  reported  bar- 
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iag  eewn  some  (K«ree  work,  on\y  rira  handling  of  Uie  iwtsiora 
l>ciiig  difficult.  A  slt^ltt  ttwclliii<;  wiw  etitl  vUiMo  on  tlio 
(toisal  side  of  tlie  wmt.  Tim  fiTiner  tn.«ntmi'iit  Iwing  ro- 
j>v«te<l,  the  patient  re|K>rted  liiin^If  freo  of  even-  nmijilNliit. 
In  trauiiuitic  and  rlicmiiHtic  articulnr  exudations,  even 
in  tlioM  of  long  atAndliig,  I  1i»vo  rv]>eAtcdlv  obiicn-tsl  tltnt, 
after  the  resorption  luu  bean  iiutitut«d  ihron^^i  tlie  vlcctrio 
current,  thifl  proceea  progroans  spontaneoosly,  even  to  the 
porfoct  remorul  of  the  exudittlon,  'without  thu  fiirthur  itMj  of 
eleetrioity,  or  any  otlior  ro»()lvtn|;  Hgent,  «u  tliat  hero  an  after- 
effect of  electricity  may  be  justly  said  to  exist. 


5.  Arthritie  Artirular  KmiUUioas. 

AVu  hiLVc  nirutdy,  on  pa^  253,  treated  of  a  fonu  of 
gouty  articular  atlertion  (arthritis  iuhIohi),  in  which  the 
Bwotling  of  tJte  joint  is  connected  vnth  atrophy  of  die  in- 
toroHcouit  iiiuM'les,  whii'h  nflV«tt<>n  can  bo  completely  re- 
moved by  galvanizing  the  sympathetic  nerro.  In  a  »<.>con<1 
form,  too,  in  which  not  only  the  synovial  imptfulo  and  the 
ligimeat«  proKot  tlie  appeuvnce  of  ft  ebronic  inftimnuation 
qtreadinfc  to  other  joints,  bnt  vhere,  also,  the  articular  carli- 
liLgve  aud  eurfiu-ve  show,  at  the  same  tinic,  jiecultar  changea 
and  malfoniiiktioiu  (artbiitia  doformatu),  tbe  galvanization 
of  the  eyiiipatlictia  iytt«m  Menta  at*o  to  produce  a  tnnlerial 
Iniproventont.  I  hare,  iu  a  stoat  girl,  twenty-four  years  nld, 
a  patient  of  Dr.  Boeger,  produood,  by  the  alwvo-incnHofMd 
treatment,  an  im-nwM  of  temperature,  idloviatiun  of  pato, 
ditninntion  of  the  swelling,  and  easier  motion. 

Ooncamliig  tbe  trtto  goat  (artJiritaa  vera),  only  interna) 
nmediea  are  to  bo  employed  while  tbe  diMaae  ia  in  tlie  acute 
stage ;  after  the  fever  is  gone,  and  the  true  gouty  nudnles 
remain,  it  i«  tomotiinoa  poaaible  to  iuauroa  cure  tlirongli  the 
employment  of  atrong  constant  (derirod  IW>iii  foriy  to  nixty 
elements  of  Daniell),  or  ihrong^i  strong  induoMl  currents. 
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I  am  indebted  to  tbu  kindnoM  of  Dr.  Cati«n  for  ibo  fol- 
lowing CAM  : 

Miu  S.,  Rgcd  »ixty  y«us,  a  lad/  c^  grott  refinement,  Imv 
cftine  BO  reduced  in  drcunutaoces.  through  the  unex]iii-t4»l 
dmlh  ofhvr  husband,  that  Mio  wa«  coiiipelli-d  to  perform 
laburo  to  wliich  nbe  wan  previoni<ly  unftccuatonied.  For  ten 
yenre  t^be  eufiered  from  a  gouty  affection  to  gucli  an  extunt, 
that  finally  both  vjiite,  and  all  the  finger-joints,  vera  almoet 
coni|i1<.-ti-ly  aiicbjIoAcd,  tbrongb  {^utv  deiHxit".  Kvor;  ai- 
ti*nii>t  to  move  the  joints  caused  riolent  pain,  preventing  ber 
from  doing  any  kind  of  work.  The  finger-jointe  were  en- 
larged, juiiufut  on  imMsnru,  and  luiinewbat  Hui-tuntiii;;.  Xo 
hL'!n.'<litarydis[io«ItIoiiconldl)ewoertiiiii(-<l.  At\ertbe  |iiiticut 
liad  for  yean  in  vain  employed  variona  internal  and  external 
remedies,  hIio  applict  to  Dr.  Cnbcn  for  an  elmtric  treatment. 
A  fow  yoar»  ikgu  rite  biid  iiM^d  tlie  rotation  apparitiu,  ezpo- 
riciiL-iu};  iionie  relief,  but  Bnnpended  the  treatment  Boon  after. 
Dr.  Cahen  employed  induction  electricity  v,ntb  the  greutttt 
aeeiduity  fur  half  a  year,  daily  without  interruption,  in  eoub 
a  maiuicr  as  to  endoite  for  fteveral  minntea  cacli  »inf;lo  en- 
largement in  the  circuit.  Soon  the  painfutneas  of  the  joint* 
disappeared,  the  ewellingD  becamv  gradually  leas,  the  niova> 
tnlity  of  tbo  jointa  increased  in  projtorlion,  nntil  the  patloot 
ha^l,  at  the  end  of  the  treatment,  recovered  the  fbll  Dae  of 
her  hands.  No  abnormal  formatious  cxi^tvd  in  the  wriat* 
joints ;  tbo  joinU  of  the  fitiger«,  boworer,  wore  tliicker  tbuii 
in  the  normal  litale;  flucliinlioii  Kiut  entirely  g;ouo:  but 
strong  crepitation  was  beard  whenever  (be  joiute  wvro 
rubl>od  aji^inst  vach  other. 


Witli  regard  to  the  iufluenee  of  electricity  in  dfatOMM 
cUMod  llirough  a  doraugvuient  of  an  exi&tuig,  or  tbrottgb 
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the  absence  of  a  normal  secretion,  we  most  consider  iu  di- 
rect effect  upon  tlic  non-accreting  organ,  tlie  exciting  influ- 
ence exercii^  hy  tlio  currunt  on  tlio  nervot  vollmtlng  in 
tli«  rapectivo  glands,  and  to  a  greater  extent  ttie  eonlmc- 
tiofU  it  proOuoMs  Id  tlie  niiuvuW  -  filtres  sitaatvd  in  tJia 
gUndi,  tliiu  ucciwiuuinp  Kocmtion  of  tho  pn^jNjr  matrriat. 
That  lli«  Wt-inentioncd  action  is  ttie  more  important,  is 
proved  l>v  the  foUovring  circumeitances:  I,  Tlie  olevtric  cur- 
rent hiu  tlio  power  of  restoring  llio  Bupprefisod  pi-rHpiratiori 
of  the  foet,  and  to  promotti  tlio  •oorcUon  of  cerumen,  while, 
at  least  up  to  the  preaent  time,  it  liiu  been  iropoasible  to 
find  uur\-(«  in  the  perepirator;  and  ceruminous  gUnd«.  S. 
The  fccrcttion  of  milk  it  iudqtendciit  of  th«  coitncction 
of  the  gland  with  tlie  intercoiital  nerves,  as  proved  hy  the 
oxperinicnts  of  Eckbarc],  mado  l)j  tlteir  eoctiou.  Finallj-, 
3.  The  interaiittent  is  g<D«raUy  tor  moro  efficient  than  Iho 
oonatant  current  for  the  puriXHW  of  restoring  aujipreesed  ee- 
crction*.  In  liomu  cam^  where  a  dircet  irritulioo  miut  bv 
avoided  as  tnudi  as  iHwsible,  ft  Id  bettur  to  obtain  the  de«ired 
result  through  reflex  action  by  acting  on  tiie  tddo  and  its 
servM  through  fanidi;:ulioii. 

SiipprasMid  perspiration  of  tlio  feet  i*  Mooest  restored  bj 
faradintkm. 

Cask  109. — August  Bruklo,  merchant,  ag«d  Iwcnt.v-(biir 
years,  after  having  worked  eight  da,vs  in  a  cellar,  in  which 
lie  alfui  ficpl,  fi'lt  a  c<titx:hing  pain  in  Imth  heeU,  extending 
thence  into  the  feci,  so  that  every  »tep  beeatnv  puiiifiil,  ot- 
pocially  after  hftvtiig  bvon  quiet  fur  eonio  timo.  Soon  IkAIi 
feot  bq^  to  swell,  followed  by  »  suppreraton  of  the  habitnal 
I>er»pintion  and  a  feeling  of  numlmees  in  Irotli  le{*s.  The 
patient  oame  to  my  officii,  NovomlK-r  24, 1851»,  after  having 
in  vniu  «iiploye<l  irritating  foot-bathn,  endirtK-iitiunA,  and 
Russian  Ifitths,  for  a  nionlh.  After  the  fin^t  rutaniwus  fara- 
dization  of  the  foct  and  legH,  the  feet  lieeame  warmer,  and 
the  walking  easier.  After  the  third  application,  the  feet  be- 
gan to  jienpjre,  tlio  swelling  diminUhed,  and  the  (laiD  oti 
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mftkingaetep  disappenred ;  after  tlio  eighth  nppHcation  ho 
n-M  onaliled  to  pnrsuo  liie  uaual  oocupatiou. 

With  lizard  to  iiivnittniittioii,  we  harv  nlraady,  on  pii^v 
98,  metitJoncd  that  it  liaa  often  been  prodncetl  or  ang- 
niented  a^tiBt  our  intcniioii  in  vonewinencu  of  the  et«o- 
tritf  irritittion  of  any  purtioti  uf  the  body,  iwpedAlly  tlroee 
near  tlie  uterine  rt^on.  TIiia  experience  inigUt  often  bo 
employed  with  adrantago ;  if  ifaiA  kind  of  a<:t>un  doctf  uot 
eufficc,  wo  maj  try  SchulU's '  inctliod  of  cutaiiuoiu  faradisa- 
tion of  the  mIm  of  tlic  feet,  th«  lcgt>,  or  tlic  chcut ;  and,  Uila 
being  iasnfficicnt,  wo  may  follow  tJio  example  uf  Rtilding 
Bird,  bypaseiog  a  Mtrice  of  slioctu  (twelve  to  fifteen  in  nntn- 
bcr)  throngli  the  pclviit,  applyiitf;  one  conductor  tu  tho 
lumbo-Micral  r^on,  and  the  other  to  Die  puhic  Imie  or  the 
vagina.  Of  twenty-two  patiunte  etiSering  from  amenorriiam, 
fourtoon  were  cured  in  Ouy V  I  Iot«pita1,  Uirough  this  metltud ; 
of  the  eight  DnnticeetMfnl  eatrn,  seven  were  nt  the  oaino  time 
affected  witli  anemia,  tcncorrhoea,  or  phthisis  pulmonntn. 
We  read  the  following  cat^c  in  Oiiy'it  Iluepilal  reports,  1823 
<pagel43): 

iiisa  B.,  eighteen  years  of  age,  of  toll  stature,  Hnflerex], 
for  tome  time,  from  ninenorrliata,  for  the  removal  of  wliiidi 
ulio  employed,  in  vain,  the  different  preparations  of  iron, 
ller  general  healtli  became  worse,  appetite  tlimininhcd,  and 
she  bcvaine  irritabli^  and  low-epiritod,  Iron,  soda,  and  rhu- 
Iwrl),  intprovod  her  general  condition,  hnt  the  meniww  wcra 
stUl  absent.  Then  statical  electricity  was  applied,  a  *oriea 
of  shodu  (joing  passed,  every  othtrr  day,  tlirongb  the  pelvi*. 
TUe  mciisn  appeared  after  three  wcek»,  lasting  for  three 
days.  The  tieatment  was  now  suspended  for  ihnre  weeks, 
and  ajiplied  iigain  throo  titnea  in  tlie  fonrth  week.  Menstru- 
ation toi'k  pliti-e  at  the  normal  ]>criod,  conlinued  Ave  dayii, 
an<l  retnmed  regularly.  Tlie  general  healtli  of  tlio  patknt 
also  oontinned  good. 

'  Din  Rc«n*lrkiiBeni  ilcr  lailnctlM^ElMllldllt    Wkatr  mad.  WodMa- 
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Similnr  snccciwfnl  remits  in  »monorrlm.-ii  uid  dvsnicnor- 
rb<m  wcro  obthinw)  by  v.  Holft1>c«k  iin<l  BIttrrlin,'  nltui  by 
Charles  Taylor,*  iron,-ieux,  {»r»res,  etc. 

Tbe  iiiipairwl  Nx;retion  of  milk  miiy  iilw)  Iw  iniprovwl  in 
two  wnys,  citlior  by  alloTing  tlio  IndiictJon  current  to  net, 
by  mwin*  of  iiioHt  I'lpctroclw,  fur  wvcml  tiiitiiit<>n  on  the 
gland,  or  through  reflex  excitation  by  faraiiizing  the  ekin  of 
the  pectoral  region.  Aubert'  thus  treatctl  a  woman  for  an 
amestltetla  of  Ihc  «kni  of  the  ixx'tomi  n.^un,  for  fnmi  ton  to 
twenty  minutes,  with  dry  <-onil»etorA,  and  who,  hainii^  been 
confined  raven  months  before,  did  not  nnr^  Iter  cbtid,  and 
tn  eouoqnanoo  had  no  trsco  of  milk  thm>  wwki^  ndtir  do- 
livery.  After  the  third  npplieiition,  ii  kind  of  tuilk-fever  en- 
sued, tlie  breast  began  to  swell,  and  the  nipplea  l»ecame 
moi»t.  After  the  fifth  application,  the  milk  could  be  readily 
collected. 

Anbert  reports,  tieaides,'  the  following  c«m  : 

A  woman,  twenty-«ix  years  of  age,  motlier  of  three  chil- 
dren, minted  tlio  third  otio  he»«lf  for  eleven  and  a  half 
monthfl,  when  it  was  taken  witli  pneumonia,  and  refusol  the 
breaet.  When  the  chikl  was  pnt  to  the  breast  again,  tlio 
secretion  had  entirely  censed,  Aiibcrt  placed  wet  elec- 
trodes alternately  upon  ttoth  brcA»to,  taking  care  to  avoid 
pain  and  niuAcnlor  eontmotion,  by  gradually  incrcsising  the 
strength  of  tlio  current.  After  the  fourth  application,  the 
breatta  wore  tengo  and  f\ill,  an<)  the  child  could  Iw  nniwl 
again. 

Li  the  Qa&^iti  IT^omadair^,  of  Janiuu;  10, 1857,  wo 
find  the  following  vase  of  Bcetinerel : 

A  hcaltliv  bnl  ncrvouH  woman,  of  twentv-seven  vears  of 
nge,  had  been  nursing  six  monthx,  having  always  a  full  ^up- 
ply  of  milk.    In  conse<iuenco  of  violent  and  repeated  nunitat 

•  See  Antulci  de  r£lKtnoU«,  I8«\  pftgt  U*. 
'  UbcM.  1L.  BiyKnifcff  0.  lB»f. 
«  L-trnlM  Htdhal*.  lUT.  No.  «. 

*  Sw  LTniw  MMkab,  Stfrtmbtr.  IU9,  No.  IK. 
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euiotioiis,  tliu  iMKrrotion  uf  milk  wm  ruduood  to  a  iiuuiiiiiim 
in  tlio  loft,  and  oomplettrl}'  i^iiHpended  in  the  right  liretut. 
It  WBA  KMilved  to  bring  up  the  cldld  with  the  boltlu.  Tli« 
chilli,  huwL'vcr,  did  not  thrirc,  aiid  it«  health  auffcrod.  Boo- 
qu<irul  now  triod  to  ntiinuhit«  tlie  \vfi  hreost  (in  which,  f»r 
eiglit  dnya,  hardly  a  traoe  of  tnilk  wae  IcfV)  to  incras«o(i  ee- 
eretioD,  by  allowing  b  mild,  ra[>idlj'>iiit«rraptcd  curroot  to 
act  by  meant  of  wet  vondHutunt,  plaood  altcrnut«I;  on  dif- 
ferent iHtrtiun^  uf  the  breiut.  Alter  the  first  appllvatiou, 
which  caused  eonie  incouTeoieiioe,  but  no  pain,  th«  IouUmI 
secrettoii  be|caii  auow.  After  tho  thinl,  it  fluwod  m>  frovly 
as  to  h«  sutliciciit  for  thu  lurtlier  uuuhKlimcitt  of  tho  child. 
The  right  gland  Aecretod  lebA,  but,  tlie  whole  amonnt  huing 
Biifficient,  electricity  was  no  inoru  t'liiployed. 

ijiiiiilur  cMvt  hnvu  bcvii  publii^hed  by  lloutM^-M&rtiD 
•ltd  Lard««u,'  by  DcAoiTiSree,*  and  otlieri. 


CHAPTER    II. 


TUB  EJinoVNEilT  OP  BLXCTBICITT  IH  lIlDWtrRRY  AND 

OV.SKCOLOIJY. 

TiiH  employment  of  olo(;tric!ty  in  midwifery  dates  fn^m 
Bttttbolon  and  W.  G.  Herder,  tho  latter  of  whom  n>oiiin- 
mend&l  contact  electricity  aa  a  remedy  for  abi^nt  InUir- 
paiuR.*  They  were  followed  by  Baeedoii,  Stein,  and  aftvm'ard 
Kilian,  who cODstructed  for  thU  purpose  his  "galvanic  iib- 
stetrical  forceps,"  conaLrtjng  of  two  nietnK  I>r.  Ilcwtiigvr, 
of  Zyly,  and  Jacoby,  of  Nenatadt,*  tint  iiMsi  tho  induetlon 
deotricity  for  the  excitement  of  labor-pains.  In  onr  omi  day, 
Bs^j,  Frnrdc  in  tlto  only  Uumian  phyeioiau  who.  to  our  knowl- 
edge, ban  tliQ*  employed  elootHcity ;  vt  Knglinh  phyiiciatM, 

•  Ou.  dai  BtffiMi,  IBSV,  No.  M. 

•  Ou.  dw  HAHmui,  ia»1.  So.  t*. 

•  Sm  U*  PMctlMl  CoDUlliudaM  far  (lie  BitowUn  oT  Obtuuiai,  IMI. 

•  Dm  ZcUmMA  nr  (MbncUhOlTc,  y«L  vrl,  fg,  lit.    SmIIb,  IH4. 
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however,  tlitre  arc  TUdfonl,'  Dorringlon,  Jolmson,  WilBon, 
Mackenzie,  Trior  Smitli,  Dcmpwy,  Baniw,  Hougliton,  «)c, 
wlia  Mil  ommI  clcdtricity  aa  an  exeito-motor  fltimiilniit  in 
CIWC8  in  whicli,  t])e  pelvb  being  norma],  there  existed  dy- 
nunio  diatarbniicea,  depending  on  an  nb«cmce,  wcftkntMs,  or 
perveiM  K<-(ion  of  the  expelling  power,  or  where  loiif^con- 
ttniim);  fit8  of  faiiitni};.  ur  cclamjieic  araiidents,  neceseitated  a 
mpid  t«*rniiii«tinn  of  llie  dclivcij-,  or  whero  liiL-niorriiages, 
c»iijM!(1  eit)ier  hj  placenta  pnevia  or  aflthonin  of  the  utertM, 
rMjniml  as  earlv  n  termination  of  the  hirtli  a^  poasihie,  or  an 
Imntodiftte  eontntction  of  the  womb  ailcnraixl,  or,  fimilly 
(Bameo),  where  paralyeU  of  the  at<nts  took  place  In  coiiM- 
qnence  of  the  cgnplnvment  of  diloroform. 

Thofl  Dowpwy*  meutioiia  a  caee  where,  the  pelris  being 
normal,  labor  had  liwt«d  for  tlilr^  hoar«.  the  very  wonk  eon- 
tmetiDns  having  entirely  ceased  for  three  lioiirn,  and  (he  ])a- 
tient,  with  diort  intervalH,  been  in  a  fiunting  condition  for 
twohour».  Here  the  lin^t  application  of  tho  induction  euncnt, 
c<ontinni>d  for  ahont  Ave  minuteM,  wna  followed  by  dntvinj^- 
pain  in  the  tmiall  of  the  back ;  the  second,  repeated  after  fire 
mintltai,  cnnwd  energetic  contractions  of  the  utcni* ;  and, 
aAer  forty  minute-i,  dnring  which  time  the  current  was  em- 
ployed  in  thi«  matincr  four  times,  for  flvo  minutes,  a  live, 
iteAltliy  child  wa«  bom.  Ergot  had  Inx-n  previouitly  in  \-ain 
■dmini^tereO  in  large  doses. 

Benj,  Frank '  mentions  a  woman,  thirt>'-cig)it  yeani  of 
age,  who  had  been  eonlined  fliicoc«sfltllj  (even  ttni(«  and 
aborlo<l  twice,  in  whom  again,  in  contwinence  of  a  fall  on 
tlto  nata»,  in  the  fifth  month  of  pregnancy,  abortion  had  taken 
place,  followed  by  a  oonsiderable  loss  of  bluud.  The  ntorino 
OMitmctions  woro  entirely  itti«pcnded ;  tlie  patient,  aroiioed 

•  Sm  Fratiip'*  KoUcM,  ists,  K«L  n*.  u,4  IMS,  So.  1t». 

*  8n  Iawnm*  «  tli«  ApfiliMlliM  ud  BSbtt  of  ScMriehr  uul  Otlrwilwii. 
LmuIm,  IMS.  |MC*  5S. 

■  M«gM*Jwrtdimi*r  BdariwTOgJwQrtiwt«iUl^«U.  K«<ieZ(4niD« 
nr  G«b«Halnndi^  ISH,  Bud  ■.,  IbA  IL.  !«(•  tW. 
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fruui  tt  faiiititig-Jit  Ity  sii1pliuri<r  otlior,  vrtm  l«tlic<l  in  lilood^ 
luukiii};  iiiuru  <lviiil  tliuii  itlivt!.  Tliu  pulire  was  email,  Mid 
could  not  bo  ooiuitod ;  tlm  iitcnu  aoH  below  tlm  uavel,  and 
ftlilt  of  cotiHkleralile  i-ircunifereiKic,  and  but  looouly  coiiiiuutwl 
villi  tlie  coitL  AtW  the  applioaltoii  of  the  iuductiou  viir- 
reut  for  iwvund  miuuUw,  &  ittroiig  pain  ensued,  tliu  ntunu 
coiitructotl,  iitxl  the  bloi^liuj;  oeuod.  At  iritorviilft  of  from 
flv«  to  teii  minute^,  llie  lalwr-paln*  ivtunioil;  wiUiuut  ro- 
quiring  thg  further  use  of  the  apparatus,  tJie  patient  revivvd, 
anil,  aflur  half  an  hour,  Frank  was  abl«  to  remove  thu  pla- 
ouita,  oaueiii^  but  »  i^light  Iuah  of  l)luo<l. 

F.  W.  Mnck«nicie'  has  eloppotl  hlcuding,  in  tlirw  cjimm 
of  utetrorrha^ia,  through  the  application  of  the  eleclrio  cur- 
rent. In  the  tiriit  case,  where  a  dangcroua  bleeding  wu 
uuiintAiiied  hy  tlm  iiicoinplotv  rouiovat  of  the  ovum,  dufyinj; 
<;vor>-  known  reni«(lv,  th«  il'^  of  vt«ctneit,v  caiuod  a  rajiid 
eiEjiuUion  of  tlie  remaining  portions  of  the  ovum,  ami  an 
immwttate  Ktoppogo  of  tJie  blood.  In  the  eocond  caae, 
whorv,  ill  conHcquenoc  uf  placenta  pncvia,  ncvcral  daii|;^*n)u* 
tuemorrliag«A  had  takvn  place  liefore  the  beginning  of  de- 
lirery,  a  continued  ciurrent,  a]>pIiod  for  six  hours,  preTontod 
not  only  every  loea  of  blood,  Imt  fucililntod  also  the  opening 
of  the  OS,  allowing  a  rapid  luid,  fur  tlie  mother,  eai'o  tonui- 
nation  of  tlio  oonfinoiuant.  In  the  tliinl  oaAf,  whuro  placunta 
pnevia  ucoowitated  a  fl|>eedj  delivery,  on  account  oflufnior- 
rhage,  the  same  method  waa  emjiloyed  for  three  hounL  I'hii 
bleeding  eecsed,  and  tliu  oontini'uient  went  on  m  rspidly  that 
A  liv«  child  wtw  Imm  after  a  few  houn. 

Radford  *  believMt  lie  luw  mot  with  good  raiulla  fifom  tho 
use  of  electricity  tn  caaes  of  hoar-glass  oontravtiou«  of  thu 
womb. 

According  to  tho  aborc-inentione<l  olworvcrs,  dvctrictty 
lultils  ill  genunil  tlio  cauie  Indivatiunii  as  ergot,  and,  uci-ord- 
ingly,  is  only  to  be  employed,  like  it,  after  the  inembratHM 

■  (Iki.  BtbdMBiddn,  du  a  Arrll.  IBCT.  No.  14.  fugn  >W. 
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Are  broken;  it  baa,  fion-ev«r,  tlie  fuI)owiii{;iu]niiit«g»  over 
tliat  reinei]j :  1.  Electricity  acts  oertaiiily ;  ergot  is  frequent- 
ly BQcertoiti.  S.  Its  actioa  ensuw  iDiiuediatal;  «ftor  Its  ti^ ; 
tlint  of  or^  <]oet  not  take  place  for  «  longer  or  aliortcr  pe- 
riod oftenran).  3.  The  Btrength  of  the  olvt-trio  carrciit  can 
be  adapted  to  the  dogroo  of  exitliii);  irritabilily,  wliilu  tW 
neeeiaary  do»o  of  ergot  can  only  be  approximately  dotennititKl. 
4.  Tlie  ooDtraetioDs  prnduced  by  the  electric  current  ant 
more  energetic  and  »pial  in  tlieir  dirrclioii  to  tlic  nunnal 
oontrootiong,  while  the  iwe  of  eigot  t»  (Vmjucntly  fotlowiil 
by  irregular,  spasmodic  oontra«tioDB>,  placing  the  life  of  the 
child  in  danger.  5,  Tlie  administration  of  ergot  has,  ac- 
cording to  the  experienee  of  Ilanubotluini,  Wright,  imd 
Itnmei,  tVeiinently  an  injurious  infloence  on  the  new-lH>nt 
child ;  tbuB  Barae»  tavr,  in  four  cases,  in  vrliicli  the  hirlh 
waa  acoompliehc<l  through  ergot,  tlte  children  die  from  con- 
vulsion* after  a  few  hnum.  0.  Eh-ctrieity  can  be  employed, 
even  in  the  inost  extreme  caees,  Id  which  awaUowing  is  im- 
paired, every  ine<liuiDO  ejected  from  the  itomacli,  and  every 
tiiMiimiciil  tnti?rferenee  in  the  ntcruf),  introJitrtlon  of  the 
hand,  etc.,  contnuadfeatod  on  account  of  tlw  gn-at  irritabili- 
^.  t.  Elootrieity  doe«  ttot  exclude  tite  Aimaltanoona  etu- 
^ytnent  of  other  remedies.  In  oppoeJtiou  to  the  abovo- 
mentioned  aiithore  are  StmpAon  and  Scanzoni  (perhaps  in 
conaequence  of  an  unitDitablo  method),  who  consider  the 
employment  of  electricity  in  feeble  contraclions  and  uterine 
hmnorrhage  nseless,  thus  leaving  tliia  qwMtion  i^till  open  for 
a  final  deeiaioo. 


Bvnj.  Prank  and  Goldiog  Bird,  the  latter  oipecially,  in 
eonsldermtioii  of  aome  cases,  in  which  he  brought  on  nn  unde- 
signed  abortion,  tbroiy^  the  influence  of  the  dvotric  current, 
in  a  enppoAod  iiapproMlo  mcnstum,  believe  tlie  um  of  the 
deotrio  current,  for  indncing  premature  artiliml  U)>or,  t<t 
be  wpecially  indicated  in  thwe  cmos  iu  irhich  the  oa  ha» 
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bocii  (1iliit«d  by  meniu  of  Rponge-tcnto,  or  tltmuf:!!  other 
niothodti. 

DetopM!>'  used  the  electric  <:uiTent  f»r  tliU  purpoM  in  • 
vase  vrluMio  }ic  (]c«irvx)  to  indiivc  iircmnturc  U1>ar  Kt  t]>o  end 
of  tlie  wventh  montb,  on  accoant  of  narrow  pelvin,  AAor 
liariiiff  perforated  tlie  ovaiii,  aiid  waited  for  forty-cigiit  huttnt 
for  tbfl  appearaiira  of  lnbor-paiiii>,  bv  need  tbc  ciinvnt  lltroo 
ttmod,  for  flvo  iiiiiint«H,  at  an  bitcrval  of  tun  itiinutM,  until 
a  mild  and  transient  pain  took  place.  No  lalwr-psitiA 
ensuing,  in  epite  »f  tlu^,  hu  n!tnmi>d,  after  half  an  bonr,  In 
the  Mine  method,  and  electrified  throe  thiics,  witli  the  eatni 
{nt4aTnU.  Now  rogabirlv-retuminf;;  pnln«  ensued,  dolivwjr 
proglCMwd  normally,  and  vtm  t<>rminuted  eight  bourn  uAur 
the  beginning  of  tbc  operation. 

BorriFinaii '  tiasl  the  eamu  nietliod  at  the  end  uf  the 
eighth  inonlli,  in  n  woman  with  narrow  pelriii.  ARcr  iLBviti)^ 
tried  in  vain  to  §ever  the  membranci  of  tbc  oiitin  tVom  tha 
uterine  walli>  with  the  M>nnd,  and  having  uIbu.  witli  the  amme 
result,  after  two  dnjR,  introtliioeil  a  ticxiblo  male  oatbetcr. 
and  kept  it  inaide  for  an  hour,  he  resorted,  after  flvo  dajra, 
to  the  induction  current.  Contrartions  of  the  womb  iuH 
nodiatelr  followed,  producing  the  ew^  delivery  of  a  live 
child. 

Cont^eming  the  method  itaelf,  one  conductor  u  niumlljr 
applied  to  the  uicral  region  or  tlie  fundus  nteri,  whilo  tbe 
other,  fumiidtcd  with  a  vaginal  conductor,*  ie  introduoed, 
through  the  vagina,  to  tlie  o*.  Ilamo*  adviM's^  iuKtead,  to 
apply  a  oonduotor  to  citlier  side  of  the  lower  abdominal  ro- 
gioti,  Aocording  to  the  experiments  of  Mocketune,'  tlio  oc- 
tiuti  of  tlie  current  on  the  uterine  fibroi  would  onsno  wonost 
hy  pnecung  the  current  trmrx  an  upper  fte^^ent  of  tjie  spinal 
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co]iitun  tmrurendj-  tbroogh  tlio  ntem*.  A»  tliv  writings)  of 
the  fliffcront  autliors  vary  from  each  other,  it  will  lie  necessa- 
rf  to  decitle  tliron<;h  an  vxperiiiient  in  ovonp-  individual  case, 
and  U  will  W  Iii^->l,  iift«r  having  moExtened  tite  alxlominal 
walls  thorouf;tily.  to  pssa  a  strong  current  of  tho  indnclion 
apparatus  from  the  fundoe  uteri  to  the  r^ou  over  tlie  eym- 
physiB. 


Lately  pU-ctricity  has  boun  very  fiivorahly  cuiploywl  for  tho 
rMUHcitation  of  now-boni  children,  apparently  dead.  I'lK)" 
the  reoomniendation  of  Hnfelond,  Stmv«,  Marftliall  Hall, 
and  Underwood,  Ooltlwld  Scholz '  first  made  more  extensive 
vxpvriiuentx  with  Dloctric-ily,  and  ai^ovrtaiiK-d,  )■«  tb«  revtilt, 
tliat  no  other  i^fcncy  wiw  ahle  to  revive  tlie  estinguiidiing 
spark  of  lifn  as  rapidly  and  safely  as  tho  cautiously-used  elec- 
tric current.  SchoIzV  method  cuiuieUtd  in  placing  one  con- 
ductor on  the  neck  anil  the  other  on  the  pla<?e  of  iiiftertion 
of  the  diaphragm,  or  the  apex  of  the  heart.  The  eauie  n- 
Hult  may  be  ohtaiiied,  in  w  more  ttint]ile  and  tttiitahlc  niutiiicr, 
tlirongh  the  faradization  of  the  phrenic  nervee  (»c«  page  439). 
Pcmioe'  used  this  method  in  five  casw  of  apparent  death,  of 
whicli  two  failed,  but  three  rcAulted  ]>erfcvtly  Mti«factority, 
Inasmiicli  att  respiration  wan  o«ta1>ItsIte<l  and  life  continned. 
The  following  is  the  first  of  Pemicu's  bosos : 
After  regular  lalmr-paius  had  taken  place  till  «ix  r.  it., 
dilating  tho  o«  till  eight  r.  u.,  to  tho  «^lxo  of  a  ulver  doHar, 
tho  water  escaped.  After  a  tOiort  pause,  powerftit  contrao- 
tions  propelled  the  Iiead  to  the  floor  of  the  polris,  hut  were 
unahlc,  for  Arc  hours,  to  overcome  the  mtstanoe  offered  to 
tlie  soft  parbt,  by  rca»on  of  tho  large  sise  of  tlie  hea*).  f>n 
acevnnt  of  tlie  deoreaae  of  the  firequeocy  of  tlie  fa>tal  pube, 
tlio  forc«pi  WB«  applied,  at  balT-patt  one  a.  m.,  and  tho  head 

■  OMMtkimgni  nhcr  dio  BDlhcBmf  im  8eb«l«to4t  4«*  XMgcborMB, 
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delivered.  The  obiW,  weighing  newly  nine  poniiiU,  was  njv 
parcntly  i)«rfix:tl,v  lictuX,  roUxocl,  tlie  bod/  piilo,  with  ihe  ax- 
ceplicHi  of  th«  lirow  and  the  vertex,  which  latlur  wu  covered 
by  a  vonRiderahle  swelling.  No  palpitation  of  Hie  cord  wu 
felt ;  the  eouiide  of  the  hourt  fvohlo  and  mro ;  cutaneous  irri- 
tatioo  gave  no  tomiU  wliatcver.  The  induottou  apparatot 
wait  then  applied.  After  several  attempt^  Iw  socomiImI  io 
Btriking  tlte  phrenic  uorvv  un  Iwtli  eidw,  aiid  in  canning  a 
contraction  of  tlio  diaphragm ;  n  »cco»d  oontnctioo  vat 
efiV'vti'id  uAer  HLout  two  niiimte«.  The  child  was  tlien  plaovd 
in  a  wann  batli,  and  faradization  repeated  aftvr  a  few  mtn- 
at«B.  After  the  current  was  appUt-d  tvn  timtw — coiifutiiiititly 
in  about  frou)  ono-hulf  to  thrvt^fourllw  of  an  hour— tho  tiivt 
ilidviK;ndc»t  itupinitory  motion  ennuetl,  whioli  waa  re]H*ato<l 
after  a  short  time.  Irritation  of  tlie  skin  uow  proved  bono* 
ficial,  and  was  employed  till  tUo  complete  ruriral. 


The  omployinent  of  eloctrictty  has  also  met  with  moM 
saccow  in  gynecology.  Thns,  for  instance,  a  g«m  is  rv[Mirted 
by  B.  Demiisey,  from  the  practice  of  Tyler  Smith,  in  which 
a  uterine  polypus  tlie  pcdiole  of  which  could  by  no  inowu 
lie  n-aclied  W  the  o[>er»tor,  was,  in  consoqnence  of  Llie  ooo* 
tractions  in<lnce<l  by  the  electric  cumiut,  uxpellod  Buffioiontiy 
to  make  it  easily  accessible  to  Ihe  ligature,  whidi  dune,  tba 
polypus  was  ruiiivvod  without  difficulty. 

Another  eueo  wiut  tluit  of  a  wonuu  of  forty-two  yearn  of 
ago.  who  had  atxirted  three  times,  and  borne  eight  ditldren. 
The  uictiUM  had  again  c«a^  for  lUX  montha.  At  tint  oc-oo- 
»ionally,  and  in  tlie  later  periods  continnolly,  a  bloody  flow 
took  phice  from  the  vagina.  1-ur  two  motitliA  the  piittcat 
ox]H<ricnced  a  severe  burning  jiaiu  in  the  nUloincn  ;  in  tlio 
hut  week  auasarca  of  the  legs  rendered  lior  condition  xmj 
deplorable.  An  incroiwcd  bleeding  sarpervcning,  it  wiw  n^ 
solved  to  iuimctluitcly  induce  dulivery.    The  examination 


rr  IK  orxscoLuov. 


459 


proved  tlie  prceotioe  of  «  tumor,  nxcmlilin;;  tlie  prognant 
ittvruit,  ((ittiiitti.1  Micro  in  tlio  right  tidv,  ami  uxteiidtDg  to 
llie  navel,  Ijeing  finii  and  eloeitic,  and  t«odor  on  prenore. 
Neitli«r  placental  murmur  nor  f<ettil  puW  could  be  beard. 
Thv  06  was  open  to  the  oxtont  of  «  sLillin^,  tho  broMta  were 
rcluced,  CoDMH|uviitIy,  tbc  diagnosii  wu) — a  dead  f<etns,  or 
«  diaM»ed  ovum.  After  tlie  application  of  tlie  electric  cui^ 
rent,  a  number  of  bjdatids  were  evacuated,  followed  booh 
ulU'rwaixl,  und  also  tlio  next  day,  by  v.  i^lill  !ar;gur  i^gui- 
tily. 

Finally,  tlie  electric  current  has  been  nse<l  especially  by 
the  Frencli  pbyuciana  Beuvain,  Fauo,  Tripiur,  ikau,  und 
otlicre,  for  tlui  rontoval  of  chronic  KwoUingisof  the  utcriu,  and 
itit  »ub««qu«nt  dc«ecut  and  diHlocation^bM-rvationii  worthy 
to  be  inveetigatetl,  in  coiinitleralion  of  tlie  evila  .to  frequently 
following;  the  nse  of  tlie  sound,  and  other  means  usually  em- 
ployed against  flexions.  Thus,  Fauo '  reports  the  followinjr 
eaac: 

Mrs.  K,,  aged  tweuty-oine  yearo,  mother  of  several 
ebildreo,  experienced,  for  ciglit  montlis,  a  feeling  of  huavi- 
iiewla  tlio  alidoiiic-n,  painN  in  tho  right  ingninni  region,  and 
niimbnesB  in  tlie  right  lej^.  She  alio  suSered  from  pain  in 
the  reu&l  n-giun,  and  lenoorrboBa,  but  ha<l  neithL<r  constipa- 
tion nor  dysuria.  Tho  oxauination  nliowod  niitcflcxton  of 
th«  nterui.  An  electric  currviit  woA  employed  for  five  uii»- 
tites  by  placing  one  pole  on  the  hypo^tastriuni,  the  other 
Iwing  applie<l  to  tho  cnlluiti  uteri.  The  piitiait  felt  a  tick* 
ling  Beneiitioi),  and  noticed  soniotliing  riung  in  tlio  a1>domun ; 
immeiHnlely  after  the  application,  the  antedoxinn  s«eined  to 
>>D  diininiiihiNl  and  the  pain  leissenod.  During  tho  next  ap- 
plication, made  tho  follo«-ing  day,  tltc  patient  fvlt  m  if  M>nie- 
thing  was  niovcd  ft\>m  the  right  inguinal  rtjgion,  to  tliu 
h^lKignstrium  ;  pain  and  Icucorrhtea  were  ttrangor  the  fol- 
lowing day,  but  tho  exuminiktion  inwlv  on  the  day  after 
ftbowod  tho  anteflexion  to  bo  reduced.  With  thia,  tlio  pain 
■  L-Orioa  mM,  IflSt,  pagn  tU. 
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nnd  thff  niiiiibntws  of  tlie  right  lower  extremity  cHs«pp«ired, 
And  Uie  patJGQt  vcaa  permanently  relieve*!. 

Benrain '  obtained  s  no  Icee  liappy  rMitlt  In  tJto  foHow- 
ingcwo: 

Mr?.  R.,  iiged  twonty-six  yeiirn,  nwtlier  of  three  oliildren. 
suffered,  for  fonr  years,  from  a  deacenaits  nteri,  imd  chronic 
etrelliug,  with  ulcerations,  agaiust  whicti  iti'ithtfr  local  dopl^ 
tion£,  nor  entollient  injcetiotif.  nor  tlie  iippllcntiun  of  the 
caostic  for  weeks,  were  of  any  avail.  Tlien,  lloavain  directed 
a  galvanic  current,  generate<l  of  four  vU-mentB  of  Bonaeaf 
against  tlio (^'Annlatione  uiid ulcerations.*  Alter  t)it«  punleas 
operation  wm  rei>eatcd  live  times,  free  inenMruaHon  took 
plftt-e  without  giving  her  any  inconYenicnoe,  and  wlipn  tilt* 
had  eea.'wd,  the  grannlationfl  and  nioerations  were  removed. 
and  n  dean,  healthy  surface  left  in  their  plae«.  In  order  tJi 
raise  the  de«c«n<Ied  womb,  Bouvaiti  then  uitod  the  tndnctiun 
elcctri<'!ty  for  fonr  montliR,  with  so  faroralile  a  result  that 
the  patient  wa£  able  to  walk  great  distanoee  wiihixii  nny 
ntcriuo  support.  All  the  other  symptonM  of  dificaw  had 
ftW  (lUappcare'l,  and  did  not  again  return,  m  Dr.  Bonvaio 
VM  aAervmnl  infurnicd.' 
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THB  USB  OF  ELECTHICITT  IX  SCBOItRT. 

A  TRRRLK  n»e  htta  been  made  in  eargery  of  etoclricity,  hy 
employing  it :  1.  For  the  jiurpoec  of  prydmjing  heat.  a. 
CAUsing  ehemiiid  effects.    8.  As  a  meauK  of  stiuiulation. 

L  ELBOtRtCTTT  FOR  TDE  flENEBAIIOn  OT  TREKXIO  KirMCW. 

Altltough  tlio  thermic  action  of  tlio  <wntinuo<l  current 
tins  been  known  for  a  long  time — it  being  aim)  known  that 
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tho  degree  of  heat  did  not  depend  on  the  iiuint>er  bnt  on  the 
extvat  uf  tiiirfaou  uf  tliG  nieUil  |>lat4M,  nnd  that,  locurduigly, 
only  one  ttiuf^te  pair,  of  very  Inrf^o  gitrfacu,  wm  uot^Mnry  for 
the  heating  of  mettil  wires ;  that,  in  thi^t  muiiner,  a  degree  of 
tmupcratun:  could  bo  ^icratod,  siicli  w  wiw  produced  hy 
no  otlier  uiediuui,  tlic  hlow-pipo  exooptod — yet  tlie  employ* 
nietit  of  electricity  for  surgiiriU  pnrpo^efl  made  1>at  slow 
progrew.  It  was  Middcldorpf  who  roconUy  euoceeded, 
through  tlio  itnproveniciit  of  existing  and  the  invention  of 
new  methodfi,  in  placing  galvano-cKUflty  on  a  funentilic  huaU, 
and  securing  for  it  a  permanent  footing  in  surgery.  Con- 
ecniiitg  hiis  prodeoewor«,  Ileidt-r/  prouipUKl  niainly  hy 
Steinheil,  eonocircd,  In  1843,  tlio  idea  of  killing  the  norTU 
of  the  dental  pulp,  by  meanii  of  the  obctric  heated  wire, 
lie  emptityed  thiti  method  in  July,  1S45,  in  euelt  a  manner  ua 
to  iiuort  botwwn  tho  two  conducting  wirofi  of  a  very  l*rgo 
OrovnV  elemvut,  which  ooiild,  tlirough  a  Mnipto  mocliatiiriin, 
l>e  united  and  separated,  a  fine  platina  wire,  1>ent  in  the 
torm  of  a  loop.  He  then  inlruUuccd  this  plntinu  wire  <-old, 
tliQ  circuit  being  oiwned  into  thu  proper  dental  aivity,  hunted 
it  through  tlie  cloaiug  of  tJie  circuit,  and  withdrew  it,  alter  a 
lew  seconds,  again  cold.  GuHtav  Oussel,  the  inventor  of 
electrolysis,  must  abo  bo  mcntionod,  a*  amoug  the  first  who 
«i:^rec)ato<l  UioadvantagQ  of  the  olectrio  cautery,  by  niung, 
in  ISIO,  tlie  electric  heate<l  wire  fur  the  removal  of  a  large 
fungus  hieniatodeft,  situated  in  tho  frontal  and  ocular  region ; 
and,  finally,  John  Harshall,  who,  in  NoTuniber,  1S50,  de- 
stroyed fiitobe  En  a  similar  manner. 

By  this  metliod  it  was,  however,  only  possible  to  heat  a 
platina  wire,  or  a  pintina  point,  and  consequently  tu  act  but 
on  a  lutuill  Aurfaoo  at  thn  MUno  time.  Dr.  Ellis*  •ac6c«dod, 
through  the  tuUowing  ingeiiiouo  method,  in  r«n<loriug  pon- 
tublu  the  action  on  a  larger  sorfaoe,  and  thas  in  contriving  a 
ntodita  operandi  which  ho  eiaployed  successfully  for  tlie 

<  Uiarkr.  de  WIcmt  JUn«e,  Kmii,  l»U. 
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cantcrization  of  the  node  of  the  uterus,  in  uloenltiiiiii,  uhnjok 
{nflftmnialiniifi,  ete.  Taking  &  thick,  straight  silver  oiithctw, 
lifi  cut  ofT  thv  upper  [>ortioii,  uid  ilit  open  the  ri'ruaininj; 
end,  thus  ednpting  it  for  the  reception  of  a  imrcelun  hnttoa. 
Two  isolated  wirw  nui  in  this  catlieter,  i-onnocted  on  one 
end  Krith  the  poW  of  a  GrovoV  iMittcrj  of  fuvir  to  fire  [Miin, 
and  on  the  other  end  with  a  pintina  wire  vronnd  Msroral 
timcH  ftroun<l  the  port^lnin  button,  and  hotting  it  to  a  wlitte 
heut.  After  inti'oilucing  n  glass  Hpccitltim,  the  jturcflain 
bnttoii  is  uppliod  for  a  longer  or  BhorU.-r  period  to  tJio  affect- 
e<t  iMrt,  which  finit  in  clcftnMxl  by  means  of  n  pledj^t  of  lint 
If  ve  now  turn  to  tlie  operstiom  of  Viddeldorpf '  in  thia 
department,  we  find,  alwve  all,  that  they  are  dac  to  the 
greattv  improved  apparatus  for  gHlvuno-^^nstic  puq>o«eii,  a* 
well  im  the  luiurce  of  heat  an  on  the  iojitmnient  xumtl  for 
heating.  Concerning  the  eoorce  of  heat,  Middeldorpf  em- 
ploys the  liattcry  doM-ribotl  and  reproM-nled  un  ]>ngu  101, 
For  cantcrizHlion  il«:lf,  he  iiM'tt  bnnicrv,  cuttiug-luop,  and 
heated  wire.  Th©  bunion*  are  uwially  constructed  in  the  fol- 
lowing manner  :  Two  gilt  copper  wires  run  through  a  piece 
of  elwnv,  connected  on  their  lower  c-nd«  with  (he  conducting 
wires  of  u  battery,  hnt  nKciring  on  their  npper  end*  a  thin 
piece  of  platinn  of  different  slmpe,  according  to  the  different 
UBe.  One  n'ire  ie  cut  obliquely  within  the  woodon  handle, 
f]iringlikv,  and  nt  tlio  distance  of  about  }'"  npwani,  and  caa 
lie  connected  with  the  ntlier  segment  by  means  of  ■  «Iide, 
tlins  closing  the  circuit.  In  the  dome-shaped  burner  the  two 
winw  pnitmdo  3}'"  from  the  handle,  run  along  eacli  other 
without  being  in  nctnal  contact,  and  recrave  in  fW>nt  the 
thin  piece  of  platinn,  five  millimetres  broad.  In  the  port*- 
lain  biinicr,  a  thtn-walled,  hollow  porcelain  cap  is  ase<l  in- 
otenil  f>f  thf  thin  platinn  plate,  which  is  heated  br  n  platinn 
wire  wound  around  it.  The  bumera  used  fur  the  deatmctitm 
of  the  lachrymal  dnct,  or  for  the  cutting  of  striotnros,  aro 

■  i^  UMArUnrpr,  die  Gtlvinoe* attic,  *U  B^lnf  tm  gpcniU*«n  ll»dkia. 
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etrftlglit  or  l>Mit,  and  tovorcd  nt  their  p<tint  by  a  amnll  piece 
of  oliMlic  cfttliet«r  during  their  inlrudiietton  ur  wittidrawa). 
tti  tlie  galrano-cmiutic  cuttiiig-lixjii,  ttiu  iiK)«t  imporlHiit  iti- 
etmment,  the  vrire  is  pwaed  tlin>tig)i  weU-«ondiiirtin^,  but 
iso1jit«d  tuboM,  Blluwing  tlio  protrudiitgorid  tD  Ixiconie  )ioiit«d ; 
{t{sinovcdbjn«-becl  in  tbv  tubus  making  ttpo(>cil>lo(OBh»pe 
tlie  Ictop  to  eveiy  (Ie*ire<i  siw.  Tlie  lienting  wires  are  made 
of  platina,  and  are  introduced  into  tiuiiors,  or  drawn  tbmugh 
Setulte,  bj  means  of  a  |>crforalod  sound  or  by  iii-i^lk'fi, 

Th«  following  ktg  the  morbid  oonditiun*  in  which  tho 
^Ivann-cntiDtic  has  1>e«n  ua«d  by  Uiddeldorjtf  witli  extmor- 
dinary  results:  1.  ITieoiorrhagea  re<iairitig  the  deep  and 
energetic  cauterization  of  laif^  surfaow ;  blooding  from 
medullary  carcinoma.  S.  Neuralgia,  vhon  Miiiall  and  ro- 
HtriotcdportiooKof  tUiuocanboacted  upon  eaiuly  and  Hafely 
by  means  of  this  inMtrnment.  8.  Ulcsers  on  tlie  neck  of  the 
uterus  difficult  to  bo  approached.  4.  Carcinomatous  tunion 
vrhun  it  i»  deured  to  avoid  the  danger  of  I>li-e<liiig.  .'.  Ki*- 
tnlK!  which  may  be  dthor :  a.  Cantcrizod  tborongtily  (lachry- 
iimt,  parotidoaii,  deiital-vc^tculnr,  re«to-vogi»a),  rt^ico-ragl- 
nal,  nrinai^',  etc.),  or,  b,  Tiy  cantoridng  the  surrounding  parts 
alone,  or  with  the  o)>caiiug  at  the  same  time,  tlins  oaueing  a 
cicatricial  contraction,  and  tiicir  unbeequent  clotting  (niinnto 
fletnlie  of  tho  parotlf,  of  the  luilivary  duct,  etc.),  or,  e,  Hy 
cutting  throngli  tlie  fistolie  (intestinal,  rocto-raginal  fistiihe). 
6.  Stnctnrea  of  the  urothra  where,  in  thv  anterior  jHtrtion 
of  the  penia,  only  the  tiuoKt  bougjoa  ean  be  intT\<dui>e4l,  and 
ro(]uiring,  at  tti«  f>aiue  time,  ttie  destruction  of  the  etricture 
callna.  7.  Polypi  in  general,  but  (Mpecially  If  tlioy  arc  at- 
toolied,  ditflcnlt  of  nccMM^  or  cnlin-ly  inncTLH^ibto  through  tbo 
BtulgeonV  knife  (uterine,  larj'ngcal,  naso>pliaryngraI  poli'pi, 
etc).  8.  Petltculatcd  tumors  of  the  larj-nx,  pn>tru<Iing  trom 
tho  larynx  into  the  pharynx,  ha\'ing  n  bUlHciently  Inrga 
body,  and  nut  connected  witli  the  glottis.  9.  Prolapeo  of 
tlio  uteraa,  or  tlie  anterior  vaginal  wall,  etc.,  where  the  em- 
ployment of  the  domo-eliaped  burner  narrowA  pvniianiiilly 
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the  Tftgiiui  tliruugli  inflaininatiuii,  ^iippiiratioii,  *nd  cicatrix 
cinl  cotitruvlion. 

We  liere  give  the  hiatoi^  of  the  caw  n'tii<tti  Hitrcad  mort 
exteDfiivelr  the  fsiiie  of  galruuu-caiiHtv,  mid  vHUbluliod  It 
pentuiD«utlv  by  roadcriug  a  auoi-vM'ful  u]>urHtion  |>oMil)lu  tit 
a  case  Ea  wliicli  no  other  operative  nietliod  ooiild  be  «in- 
ployed. 

A  luinister,  aged  forty-two  yean,  heretofore  lioaltliy, 
had  been  KiifTeriiig,  fur  two  yeiu«,  froiii  ui  incrcuing  OifB- 
ealty  iu  BwoDuvring,  and  from  lioarsencoA.  Ho  ovciMion- 
ally,  while  oonftliing,  threw  up  E-mail  pieces  of  flesb,  and 
finally  he  noticed  bi^ind  the  epiglottic  a  roundiiili  HulMtance, 
wliieh  his  physician  suppoiied  to  bo  a  pulypiia.  ifiddoldiirpf 
examined  the  p«ticnt,  and  found  the  following :  Inxpinitiua 
audible,  espirati»n  pretty  free,  voice  absent,  swallowing 
tinjKurvd.  If  thu  patient  opened  the  iiioutli  luid  ytil  out 
the  tongue,  there  was  ob«enred  in  the  Iwttom  of  iht;  nor- 
nully-reddened  pharynx  the  slightly-injected  white-yellow- 
ish epiglottis,  and  close  behind  a  pale-rod  sweUlug  of  a  dtrty, 
snlphitr-ydlow  appvarunce,  uovcrod  by  the  sbiiimg  and  par- 
tially-esenriated  mucniiH  membrane,  abont  ae  large  as  a  wal- 
nut, projecting  abont  3'"  over  the  dwpost  jH^rtion  of  the 
middlu  tiseuru  of  tlio  epiglottic,  and  approaching  the  pha- 
rynx iMWteriorly.  After  examining  tlie  expectorated  plooo 
under  the  microscope,  the  diagnosis  was  "  a  carcinonu  origi- 
nating ill  the  upper  laryngeal  region,  ulwve  the  superior 
thyn>ar>'tenoid  cnrtibigo,  which  grew  up  to  Uw  raiKirior 
aperture,  and  then  expanded  laterally."  Tlie  prognosis  was 
donbtful,  tlio  treatment  difticult.  On  )Iay  2IJ,  1863,  Klddul- 
dorpf  performed  llie  operation  in  the  following  nanner: 
Tlie  patient  t-at  on  a  chair,  leaning  with  hti«  hoad  against 
the  breaet  of  an  aMislunt ;  thu  luitlery  was  placed  on  a  tablv 
beliind,  held  in  rcradincMs  by  the  u^sistaiit,  to  be  cIo#od  imy 
numient.  The  plAttiin-loop,  U'lti^  iiUiut  uiio  and  a  half  Inclt 
in  diameter,  had  a  circuinlcrence  of  about  a  silver  dollar. 
The  handle  of  the  instrument  being  wized  witli  the  loft  hand. 
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(ind  Uie  index  And  middle  finf^n  of  ttic  rij^lit  {hmbmI  through 
the  loop,  nnd  nepamte*!  tmin  oftob  olh«r  «^  f«r  &.i  poaflible,  mi 
ftttempt  wae  made  to  paaa  tho  loop,  with  &  rapid  moremeitt, 
orer  th«  poljrpiu.  Willi  n  viuleut  rctoliiiif;  nnd  iuvolunlanr 
<rlo«iiig  of  Uio  JHWo,  tito  |)ol}'|>i»  Hiid  Urvnx  roce<le<i  tlirco 
tiine»,  iieocAoititting  the  prompt  withdrawal  of  the  haiid. 
Fioallv,  the  toiigae,  and  with  it  the  larynx,  wcm  fixed  with 
MtiM'Hx'it  hookod  forcvpM,  the  oiuiulit  )iaawd  down  bctwoen 
the  jiwelliog  nnd  the  Inniix — th«  retching  atill  continuing — 
the  loop  adjnetcd,  tightened,  uid  the  battery  closed,  and,  after 
u  few  tunttt  of  the  whfol,  the  lonior  (weighing  140  gr.,  44 
milliin.  brwad,  SO  miUiiii.  thick,  and  21  niillin).  high)  wm 
severed,  and  lying  loose  in  the  throat,  jiermilting  iti>  removal 
with  the  finger.  The  wiru  was  broken.  The  oporatiou  caused 
•caroely  any  pain ;  ivfwatcr  waa  admlnisttfed  nod  oasily 
fivnllowcd.  respiration  wna  free  and  inaudible,  tlio  voir«  loitd 
nnd  {icrceptible,  aitliongh  a  little  hoarse.  Tho  examina- 
tion with  the  Gng«r  showed  the  pedicle  to  have  been  cot  off 
einoothly,  on  a  level  with  the  wall»  of  tho  larynx,  without 
injuring  the  epiglottic. 

CoQceming  the  employment  of  the  galrano-caustic 
method  in  preference  to  Uio  knife,  the  following  are  the 
advantages  of  the  former:  1.  Tliv  condition  of  the  pa- 
tient is  never  rendered  <langcrona  by  ita  tue.  3.  It  la  but 
Elightly  painful  during  and  utior  the  operation.  8.  In  no 
ca«c  i»  the  oiwratlon  fullowed  by  hivuiorrhagc,  aa  all  the 
Tonels  enpplying  tlie  tnnior  are  swiftly  and  ufieetively  de- 
stroyed. 4.  The  method  can  often  be  employed  usefully  on 
parta  which  are  not  accL««iblo  to  tLo  knife  of  the  enrgeoti 
on  itcconiit  of  ihvir  podtion  and  oxtcnaiAi ;  a  wire  can  be 
intro<luce<l  into  the  now,  pharynx,  trsopliagnji,  larynx,  etc. 
R.  It  frwiUL'iitly  prc«orv(«  part^  wliich  would  Iiave  to  lie  ro- 
movc<l  in  oi>er&ting  with  tlie  knife.  6.  Il  u)  csjiedally  valo> 
able  Id  tltoee  cawa  where  tlio  rautcrizalion  of  tltu  wouml  la 
iDdieated  after  the  ojMtratlon. 

Tho  electric  cautery  offers  the  following  advantagte  lor 
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the  liot  iron,  the  rirsl  of  wbi«Ii  electricity  aim  boconos  in 
the  aboTe-meiitioRod  manner:  1.  It  doee  not  frighten  tJto 
(Mtliont  villi  aiiy  iircltininiiry  ]>rc{Mtrnrion».  S,  Tliv  eucnsw 
is  auixT,  liccntiftc  (lie  wire  ii*  not  heftte<l  til!  nfijitift]  lo  the 
place  to  be  opcntetl  upon,  thos  preventing  a  Ituft  of  tempera* 
ture  tliruuf;])  prcriouH  uooliii^,  8.  The  patient  ia  preteotod 
it^iiiKl  i\n,v  injury  hv  cither  its  inlr(>d»etion  ur  withdrawal. 
4.  As  the  heat  is  gcnemted  only  nt  tlie  poiul  of  unntit  i4 
iKith  flectroJes,  it  is  possihlo  to  iiilnxlucc  the  L-l«-tri(;  ouu- 
t«rj"  into  ticep  cnviliiw,  withuut  iiflVrlinp  any  Biimiimding 
ti^ae,  which  can  himilj  be  aroided  with  the  coininun  bnt 
iron.  5.  The  platiiia  point  bein^  very  oniall,  tlie  hiH-t  i.f 
KulMtaiicv,  nnd  nccurdin^ly  tliu  i^nb^Kjueiit  eicalns,  h  likc- 
viao  conijmrntivcly  umatl. 

Ah  <)tHi)dvantag(»  of  the  galvano-cantery,  Hi(Ideldtir)tf 
mentions :  1,  TIiu  cost  of  Uic  iipparatos.  2.  Tlie  easy  mijt- 
ing  of  tJio  wire,  ni)lvtii>  it  )iuM  on  roft  \mTU  along  it6  wholu 
extent.  3.  The  breaking  of  thn  wire  diirinfr  the  fiittiuf;,  aa 
well  ne  it»  croeeing,  thus  preventing  the  heating  alwre  tiM 
croeiiing-plaeo ;  tlie  Ia»t-mentionod  fiiet#,  however,  can  eaeily 
be  avoided  with  proper  ntlentimi  and  skill. 

Sinec  the  publication  of  Mi<idvldoq>f' 6  workfl,  many  expe- 
riments have  been  made  witli  the  galvano-cantcry,  cspcvinlly 
in  Vienna  and  Pans.  Zfigmondi'  14  prominent  in  having 
made  a  large  serivs  of  g»lvHtio<'a»gtic  uporuliona,  which  M 
him  to  the  following  coneluAJons:  This  method  of  oiwraU'on 
tHofprnctical  value:  1.  On  acooont of  ita  tmnut^ilatic  action 
oti  onu  xide  in  p«re»chrmntouB  hnmorrluige,  and  bleeding 
In  platH-H  dilHcnlt  of  np[iro«ch ;  on  the  other  udc,  in  iMlIuntA 
of  ft  hn>innrrlmgi*or  nnn^mic  rondilion,  where  every  Inw  of 
blood  niitt-t  Ih)  avoided.  2,  Tlirongh  the  niie  of  ibt  catutlc 
dfect  for  the  deiitmctlon  of  organic  fonnalinns,  w[K<ciat]y 
where  an  eitei^tio  action  Ia  rc^jnircd  iu  small  and  deep- 

Mil  httimitnr  Mcfabh  Mf  » Mi JdtU««]i(Mie  (WtuiMMwila.''  WUmt 
JI«L  WocfccMcMII,  leU  and  isa>. 
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lyinc;  ]p4int#.  3.  Tlirout;))  thi<  ftinplnTment  of  its  li^nre- 
liko  nction  in  mntiT  fijieratiims  f«ir  the  roiiiovjil  of  j"'!)'])!,  es- 
pecia))}'  in  encb  cases  allowing  borctoforo  only  ligation  tm  ao- 
count  of  wHnt  of  spaoc,  a  liigli  pliu'v  of  inwrtlmi,  i>r  for  dIIkt 
rawoiiK.  The  last-mentioned  effw^  hiia  cs]>eiiiillv-  given  a 
permanent  place  to  the  obc  of  the  giih-aiio-cauterj"  in  snrgety, 
wbODCTcr  a  polypue  in  diuatoi]  in  tlie  plinrynx,  |H)Nter!or 
natm,  larynx,  and  asoiibngii;',  in  wliiiJi  tbe  ckflrii-ally  beated 
wire  iiifliim)  tlie  patient  agunnt  bleeding,  removm  the  danger 
of  eulfocaliiin,  iti  conseqnenoe  of  tbe  tomefiiction  of  tlto  l>o1y- 
p»t>,  and  R'nili-ni;  iinneceMnry,  in  lomoistflB,  tbt-  oitning  of 
tbe  rcupirntory  traet.  Tlinj),  among  otlien,  Nouiiiaiiii  and 
SeineleJer'  operatol  with  tbe  galranio  enntery  on  a  ttniior 
Ibc  tize  of  a  bvn'ii  vgg,  arirttng  from  the  b*M  of  tbe  eknll ; 
for  tlio  romoTa]  of  uterine  polypi  and  otitur  gyni-vulogieal 
operation)),  ibiii  method  liaA  beon  roconimendcxJ  by  Itrnun' 
and  Von  Grueuewnld.' 

If  tho  galvanic  eaulory  liax  not  beeit,  on  the  wbole,  iin> 
ployed  as  extensively  as  eittild  1m>  expected  aft«r  its  Intniduc- 
lion  into  tbe  pn>fw«ion,  the  fiiult  lie«  in  port  in  tbo  eoslljneas 
of  the  neoeanry  apparatus,  in  tbo  tecbnie  difBcultioa  of 
mann^inenl  rwjutring  a  ciiniful  coorj*  of  ijrepanttion,  luid, 
fiotilly,  in  ilg  <iflifiL'ncy  preventing  ne  fnHii  keeping  tbt  wire 
ercry  monieut  at  a  tenipenituro  tiocvssaiy  to  avoid  its  mclt^ 
ing  or  breaking.  Tltr  fir-t-tiH'iiliDnc"!  evil  i»  remodied  by 
theveryoheapupparatiiAi>rSt'rIircr  (!«ee  jtnge  1')-);  tlivlHtt«r 
eoeme  to  bo  avoided  by  tbo  use  of  Fromhold's  galvano-caiuittc 
apparntuit,* 


n.  KLBoiHiorTY  FOR  cAcoKa  fiuEuicAL  Kmxjn, 

Tlw  clieniical  action  of  electrieity,  tteed  in  nnrgery,  do- 
poadi  on  the  property  wbicb  the  currents  poMOss  of  deoom- 

■  WiMK  Mtd.  WoAbtaMcdirin,  No.  31,  lUiX 

•  Wi«Mr  HediolaatlUb.  IL.  No.  4*.    18AI. 

•  F«hnlMiKtr  H«d.  Xdimf.  L.  phm  1-13  on-l  M>-*S.  IMl. 

•  Bm  OcetmUwtvpla  («■  a  FMsMd,  isaa,  pf»  in,«Mf. 
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poeiiig  urfraiiic  liquid*  (mw  pftgo  S6),  and  wliicli,  »*  well  M 
the  th«niiic  cfieot,  in  produced  otpeetalljr  by  tbe  conHtaitt  uai^ 
rent.  T)i«  tliennio  and  cltemical  effects  difier.  liowpver,  tViim 
eovli  otUer,  in  obtaininji;  the  fonner  through  largo  pUln  vlo- 
mentft,  and  the  latter  through  a  largo  uiimbw  of  miikJI  el9- 
tneote.  If  two  iii'cdkit.  coiin«ct«d  with  the  pole*  of  n  Imttvr}- 
of  thu  liifit>iiai»i>d  kind,  are  introduced  into  ■  hlotx^vwwDl,  ur 
Into  a  tnnior  lill«d  with  a  liquid,  a  decompraition  of  the  con- 
tents takes  place,  albumen,  fibriu,  aoiilB,  etc.,  oolletrling  at 
the  +  polo,  and  watery  extracta,  alkaline  bases,  iron,  coloring* 
inatt«r,  going  to  the  —  pole  (ttoe  page  89).  Thi-ti  both  |»oleii, 
M  aaeertfiiiicd  by  €rnf«e1,  in  tA39,  thn>ugh  vx]>vnmi'nlH,  prt^ 
•onted  a  perfectly  different  appearance,  for  if  liu  iulruiltu'vd 
the  conducting  n-ire«  in  opposite  <1irectioni>  into  tlie  white  of 
a  frefili  egg,  there  were,  in  a  short  time,  formed  at  the  po«- 
tivu  {)u1u  Aftke«,  whieh  enlarged  and  thickened  mono  and 
inore,  and  were  attached,  with  a  certain  degree  of  toughuMB, 
to  tlte  point  of  the  wire,  causing  a  regular  proc8M  of  con- 
flolidatJOD,  while  at  the  negative  pole  the  albumen  hceanw 
thin,  losing  it#  peculiar  viiivid  quality  in  tlie  vicinity  of  the 
point  of  the  conductto-,  thua  inducing  a  prooen  of  li(]ucf)u<- 
tion.  The  same  chemical  process  may  be  effected,  in  a  moro 
precise  uiaiiiier,  by  introducing  but  one  polo  into  the  liquid, 
and  closing  the  ciR-uit  by  placing  the  other  pole  on  the  sur- 
faooof  the  body,  when  different  indicationn  may  bo  fulfilled, 
according  to  the  introduction  of  the  positive  or  negative 
pole.  On  these  effects  are  boMMl  thu  methods  employed  for 
tlie  core  of  varices  and  AiicurlNnH  by  gnlvuno-puBcturo,  m 
welt  H9  the  electrolytic  treatraeat  of  »ome  tuniore,  etc. 


I 


.it.  Oalvano-puncture  in  Variee*  and  AttturtamM. 

The  treatment  of  varices  and  aneuri«mi>  tlirough  tlto  oloo- 
trie  current,  by  needles  introduced  into  the  interior  of  the 
veasels,  i»  not  new.  Scudaiuoro  fint  directed  the  attention 
uf  tlio  profoMiou  to  tlie  faculty  of  the  continned  current  of 
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ciittfing  11  rnpid  ron^ttatton  of  tlie  bliKxl.  Ga^rd,  1^1, 
I'rttvnz,  and  I^ixji  d'Etkillvft,  dediiciMl  fnmi  it  tlie  poAiiiliilitf 
of  ft  (XMgnlatioii  of  the  hlo<Ml  in  uieartsiiiatic  h«ch.  PotJ<6- 
qiiin,  of  Lyons,  obtained,  in  18i0,  tlie  fir^l  fnvomble  retnlt 
in  ntiuuriffliK ;  Bortani  Hiid  Uiluiii,  in  1847,  in  nirieee. 

Oonfieniiiij;  tlie  method  itwif,  u  Imndn^i:  or  tourniquet 
waa  generally  pUced  around  the  liin)>  Ui  lie  <>)i«rnt«d  on,  for 
tliu  purpuee  of  diminiiilitti^  tko  supply  uf  Mood,  aud  tlien 
two  Piniiglit  ucwxllofi,  ono  to  two  iocliH  long,  on«  froni  iiliovo 
dowuwitftl,  (he  otlier  from  Iwlow  npward,  woro  slowly  intro- 
duced into  the  enlargement  of  the  vet»«l  in  tinch  k  manner  a» 
to  separate  tJieir  pointii  n  few  linos  from  each  otlier.  Which 
done,  the  i>onducting  wirw  of  &  Vultaic  pile  (cuiuieting  of 
thirty  to  iiixty  pwini  <if  pluti.^,  if  an  ikufur!»ni,  unil  of  from 
twenty  lo  thirty  paire,  if  «  varix  was  to  be  opermted  upon) 
were  sttuchM]  to  the  licads  of  the  needles,  whlvh  were  fnr- 
oidiod  with  flat  rln^,  and  tunn-d  from  each  uthvr;  the  ni>o- 
dlori  beini;  kept  in  thi«  poTiition  for  (Vwin  ten  to  twenty  min- 
ntfs,  CHni^lli  Kud  Potrf-quin  lieliuvcd  the  opplinilion  of  the 
tourniquet  to  Ut  iiM>ti<M  anil  harmful.  I\-trf-<iiiin  fix-qncnlly 
dianged  the  direction  of  the  needloM,  in  order  to  obtain  & 
nucleiu  nf  fibriforni  eoagula,  arnond  wliicli  the  <<o«guhitioii 
could  then  take  place  faster  and  bo  completely  finished  in 
ftom  ton  to  twenty  minut««. 

By  lioinji  t)i!>  inctluid,  the  iqieration  was  »iii-ce*KAil  in 
»onie  eases,  remaining  in  otliers  without  a  result.  In  rare 
easM  coagulation  of  tlio  bloiKl  fulluwed  immwliately  after 
the  ii|xT«tiiin,  hut  Usually  not  til]  after  wvoral  davii^  Thua 
it  linpjieiit^l  lluit  some,  soeinp  that  congntntion  did  not 
eusuu  till  after  some  hoars  or  days,  thought  this  procsH 
lo  bo  a  ooiueqooDCo  of  an  iDfUmmatiou  of  tho  vaeculiir 
vtMf,  from  the  introdttctjon  of  fordgn  ImhUi-*.  Iu  four  iu- 
dividiuiU,  for  insUnve,  on  whom  fbihuh'  operaloil  thirteen 
timos  for  vnricoM  vviiiH,  ■  euro  did  not  lake  jdarc  till  several 
dnya  ha<l  panted — while  otlwnn  coiiNidenKi  it  a  <')ii.>iiiical  effect 
>  Utwhr.  lUr  L  k.  QMtllMtitn  d«r  Amw  *u  Wh*.  JuM,  1 BH. 
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cADtied  l>y  Uie  action  uf  tlie  vlcctriu  cuiroot  on  tli«  blood, 
eepeciaUj'  Ik-cuom)  tboy  foniic]  thttt,  ir  ttiu  unxQn  cutmivu<d 
witli  llic  nogatiw  jiolo  U  wltUdmwn  nfter  Uie  o]>eruliuii, 
bltiodiii^  t'ollowii,  i;x|)liuiietl  bj  tlie  ftepamtioii  nf  Uic  tturuiii 
or  the  m\U  at  the  negative  p<)Ie,  while  tliu  vritlidriiwal  of  tlio 
other  uwdle,  aruuud  which  fibrin,  ulhiiiiiuii,  t'tc,  aru  tkpi^A- 
ited,  riiuMti  no  blcucJing,  or  but  u  very  vlight  Iikw  of  Mood.'  It 
k  only  reociitly  that  tho  uxcrtioits  of  Baumgwrtcn  uid  Wurt- 
heimpr'  have  made  it  [xxssilde  to  aolve  tliaee  doubts,  and  plaro 
the  uietbud  of  oporuliiL};  on  a  i^ure  bMitt,  For  tlie  iiiiuiuntiu 
cxjtfriiiiunta  modo  by  tliein  on  Animals  inTvinldy  finvo  thft 
foUiivrtii);  rutultit:  1.  If  the  nwdle  connected  wilh  llie  iic^fik- 
ttve  pole  was  introdnced  alone  into  the  blood-reedcl,  wlttlo  tho 
otbiT  untdle  vsm  applied  to  llio  Eurruuiiding  parti^  no  coa^- 
latiuii  took  place.  3.  The  introduvtiou  of  both  poll';'  pro- 
duced a  ^low,  ratlier  weak,  and  rarely  perfect  ooa^ubttion. 
9.  The  introduction  of  the  poEitire  pole  alone,  with  thu  a[>- 
pllcationof  tliv  iivgativo  [wlo  to  tbo  nei^^hboririj;  [tartrt,  aln-uya 
brought  alwut  a  rapid  and  compk-Ie  coitj^utnliou. 

Haljiuigne  jj^ave  to  tlie  e:«periinciiti:-n>  an  up[K>rlunity  to 
tr^'  the  method  on  tho  hnninii  anbject.  Tlie  case  funiuliMl 
wan  that  of  ii  young  girl,  who  Jur  Mtine  tiino  hod  bvdti  Bnflcr- 
ing  from  a  rariooiic  deguncmtton  of  the  tailgo  uid  uiiall  vciuA 
of  one  np[>er  extremity  up  to  the  aoromioii,  whcneu  tli«  ovil 
•OL-ined  to  (^pruad  ovvr  tbi)  trunk,  Thu  Toluine  of  tho  limb 
liod  inrn.'su^od  to  twic«  it»  normal  tuxo.  Aa  a  preiliftpuKing 
catiBC.  only  an  oxlraordinary  thinncM  of  the  venouit  moiti- 
In^nve  cuuld  be  vonnidcred.  In  tbiA  oute,  wberu  tho  patient 
had  either  to  be  left  to  her  fate  or  her  life  jilacod  in  jou{*ardy 
tliroiigh  the  eitnt«rizatioii  or  ligation  of  6o  many  veins,  bIwi- 
Iro-punctnre,  mulo  aa  tlwcribed  «tib.  .1,  gave  M>mo  very  re- 
markable reault&.     Baumgarten  and  Wt-rOieimer  introdtiLnHl 

*  ftae  It^ipiNto  ibO*  Oeamiwlow  oh*  a  feuo  gli  vjMriiwnlo  •oB*  4|actr»- 
poDoUim,  (tc^,  AnaaL  aalrer*,,  Jkn.,  Iftl7.  page  119. 

■  l'*hfr  GalMMvpUBCtur  Ul  Aaemr/maiu  md  Variecn.  (i4<.  il«*  lUpttMii, 
tHt,S«7l 
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in  thrM  sittings,  at  an  Intemil  of  tMi-i>  to  tlinvedaya  each  tiinev 
about  ten  nnKlles  into  tfao  ino«t  oxti>n>Ied  viniis,  (ilacod  a  con- 
ductor, connected  witli  tli«  uegativo  {wlo,  into  tlic  liirnd  of 
lliiT  ]iiiti«iit,  at  the  sanio  time  connecting  all  the  iieediti>  witli 
the  poaitive  polv.  Tho  operation  caused  hut  Uttio  [>aiii. 
Afttir  a  few  niinutca  tho  iioedica  wviv  removed,  when,  in 
placwof  the  dilated  voina,  full,  rouMtaJit  ctxrds  were  full,  a 
Mire  sign  of  comjilete  coagnlation.  After  a  month,  tlw 
jfreater  portion  of  t)ie  veins  was  ohliteraled  and  the  volume 
of  the  limb  eonridorahl^  roducixl;  only  t]i(>n  thotro  voirn^ 
heretofore  of  normal  size,  b<^;an  to  dilute  u  liltlo,  wliich  cip 
ounutaooc  eiui  oxerciHe  no  ittfltiRn<?e  on  oar  opinion  of  this 
tnodaa  operandi.  Thus  galvami-puncturD  H]i]ie«ni  to  olTvr  a 
eure  method  for  the  aaoceesfnl  tn.uiliiiL-iit  uf  iinfiirit-iit«  and 
raricue,  and  aim  uppcan  to  aroid  the  cluipir  of  pliluhilis 
folloviiij;  the  motliodx  formerly  cnip]i>ye<l. 

'I'hv  t'ollowiiig  id,  according;  to  Stt^iiiUii,'  tliu  clieiiiical  pnv 
QCefi  ensuing  in  thix  nwthod ;  The  Mdta  in  tlie  eerum  of  the 
Mood  maintaining  the  alhnnien,  filiriti,  and  ciuiein  in  iu>hition 
favor  tlw  coagulation  of  thi-^?  eutxitances  on  acoouut  of  their 
decompoisition  through  the  oliwlricenrront.  The  uctd^  fonucd 
in  ci)nMviTU'tn-o  iifthi^idtH-onipiwition  go  to  t]ie  pOiftive  pole, 
and  tlictu' form,  with  the  metal  of  the  ]H)le— needles — metallic 
»alt»,  which  precipitate  the  albumen,  etc.,  thus  causing  a  firm 
coagulation  at  tht'  jtoeitire  pole.  T?on*<->|>it'iit)y  the  mctnl  of 
which  tlio  neodlc.«  coust«t  luia  a  coniiidi-riil>tc  intluccm-  on 
the  rapidity  with  wliicli  coagulation  of  the  blood  takes  ptaoc. 
If  the  iiocdie  uttarhcti  to  llic  jKiaitivc  ]kiIu  is  mndeof  phitiim, 
coagulation  oociin)  »lowly  ;  if  the  platioa  needle  is  funiishcd 
with  an  iron  point,  thu  proccM  en^uca  morn  rapidly,  and 
more  rapidly  hIUI  if  a  Kinc  needle,  or,  on  account  of  it^  hrittlc- 
noH,  a  *t(wl  need!)?,  cuvured  with  zinc,  U  introduixvl.  For 
this  rcation  Steinlin  recommends  for  liin  operatioti  thu  use  uf 
the  Inst-mciitloned  kind  of  needle,  which  Sk  to  bo  cotmvctod 

■  OalvaMptwcuw  M  VkriotalUiaa  mil  Jtaaatjmm.    ZtUxhr.  4c*  k.  k. 
OcmIImWI  in  A«nu  la  Wtw,  1S4S.  IbA  it. 
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with  thepoeitivepoleoflhe  pile,  while  thonc^livo  poI«  i«,  by 
tnvniu  of  a  plstinn  ]iliit«,  or  a  iipiiQfK  n)(iu>Uuie(]  with  a  mAo- 
tiun  of  itiklt,  iiIaoe<l  near  by  on  the  Bkiti.  tlie  <:nn(lui!tiiig  )>owcr 
of  which  IB  improved  hy  a.  dilnto  acid  or  u  ^ulioii  of  miIu 

I  wiu  fortiiiiato  viioitj^h  to  cure  penuimeiitir,  throo^ 
^Ivnrio-pUDrture,  tlie  cjute  of  aneumm  dcficnb«<l  l>olo«r,  hiit 
miiflt  alHo  remark  that  the  final  farorable  result  ia  pvrhn|is 
not  to  he  ascribed  togalvAno-puncturvcxcliwivcly,  inueinach 
(w  digiud  comprewion  was  aIao  employwi. 

Case  110. — Mr.  R.,  a  dmg^ist  of  Herruhnt,  agwl  fifty- 
two  veare,  noticed  for  the  first  timi*,  ithout  twelve  yoar*  a(p>, 
that  the  loft  ktieo  wits  always  warmer  than  the  n>;ht,  anil 
tliat,  at  the  oaine  time,  titere  existed  also  a  amall  ttwellin); 
in  the  middle  of  the  knee-pan.  About  ten  yean  later  h« 
Htruck  the  k>ft  knee  very  violently  af^aiiiKt  a  hard,  an^ilar 
suhfttaiioe,  cauMUtf  (rrcat  pain  and  ^wellinf;  of  Ihu  joinL 
Through  rust  and  the  nee  of  lA<l-waler  a]iplicationii,  th4> 
iiymptoin«  of  Irritation  ditiiip)>earfd  within  eight  dftya,  thu 
HwetUng  beinfc  also  dimiiiitdied,  but  »nc<e  that  Uitw  puUa- 
tion  woe  plainly  i)erceive^l  on  either  side  of  tlie  patella,  to 
which  Hvmptom  the  patient  did  not,  however,  ])ay  much  at- 
tention, caii»inf;  liim,  uovertltvletw,  to  rover  tJie  knee  with  « 
coinpreiiftint;  india-nihlwr  bandage.  In  epiie  of  tliin,  tlie 
BwelUng  gradually  increiiM-'d  until,  in  the  last  yearn,  puhut- 
tion  could  aliHi  he  phutily  felt  in  M'vend  dilated  arleriee  in 
tlie  vieiniiy  of  the  ^wtella — a  group  of  Hyniptoina  cautdnf; 
the  patient  to  go  to  Berlin  for  the  pur]>u»e  of  ooosalting 
Dr.  Wilmi^.  lie  rocomuiendod  the  einpto^Tnent  of  gilvano- 
puncture  for  the  obliteration  of  the  aneuriMii,  which  hero 
undouhltKlly  existed,  and  »ent  the  patient  to  my  office,  Junt> 
SO,  ISSfi,  I  found  the  following  symptoms :  The  tuinor 
WM  covered  by  tdcin  of  normal  iwlor,  and  euily  moved ;  it 
iwvere<)  the  kneo-pwt  to  tliree-<|uartor*  of  its  extent,  aiid 
thence  extondod  partially  to  1><)th  eide«,  esixKrially  to  the 
{nncr  eidc,  and  [Mirtially  upwartl,  into  thu  niusciilar  tissue  iif 
the  ({uadrii.x'pH  feinori>».    Puluition  ntutd  not  only  Iw  felt  on 
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cliffoTVDt  points  nf  the  pntcUii,  bnt  vru  aUo  viklble  to  the 
eya  tlie  teui]>eratura  woa  also  cnni>i<loral)lj  increased. 

The  operation  was  made  for  the  first  time  oit  the  80th  of 
Jnnc,  1S65,  hr  iiitrodnciof;  n*  docfily  iw  po«#iMu  throu  needles, 
ooonected  with  tlie  po«itiv<!  jxilc  of  ICcruxk'i)  ziiio-cvboii  bat- 
tery,  into  the  mo«t  prominentlr-pulaating  places  of  the  tumor, 
vrhilo  the  negative  condactor,  coTctvd  with  flnniiel  and  hnen, 
me«Miiri>ii;  one  and  r  luUf  inches  in  dinnu'lc-r.  rented  on  the 
thigh  al>OTe.  AAer  the  ne«dt«  were  kept  in  tliiH  position 
for  half  an  honr,  the  current  hariiif;  the  strength  of  twenty 
vlcnient«.  they  could  onlj  witli  r  ctTtnin  dc<;rM-  uf  force  be 
extracted  from  the  firm  ooapulom.  No  htivdtng  followed, 
nor  was  tliere  any  pain  felt  during  tlie  o]iera(inn,  a  aUght 
bunting  at  the  xinc  pole  excepted.'  L'pon  l>r.  Pirogoff'erft- 
<)ne«t,  who  w«i  present  at  the  operation,  tlilit,  an  well  a«  the 
nest  three  operationii,  wba  follower)  l>y  a  digital  coutprennioii 
of  the  femoral  nrierr  at  the  lM>giiiuing  of  the  lower  third  of 
the  thigh,  mode  for  twonty-four  houn  altcmatelr  by  three 
attendants.  Tlie  galvano-pitnctnre  was  repeated  on  tlie  dth, 
15th,  2l«t,  and  29tli  of  July,  with  ihu  difference  that  the 
number  of  nocdieii  introdncic<)  on  July  6th  wa«  three ;  on  the 
Ifith  ajid  2Ist,  ten ;  on  the  '29th.  five ;  they  always  roiniutiing 
in  the  veMvl  for  half  an  hour.  It  was  found  thut  coagulnlion 
wic  leaa  firm  if  ten  ncudhM  acted  sinmltancously;  at  least, 

■  Aeeoi4biK  l«  FraahoU  {I.  r.,  page  1  Iv),  tkt  pinalc  comM  mbu  ba  «f 
nScWnf  itnoiith  to  fonn.  in  tniB  mlMW',  a  c«ag*lum  oC  Uw  iLm  of  a  b«au,  at 
Ifce  pMilln  polo.  If  iMtcd  "(ih  albiamRi  Uk«n  tnm  a  fnali  qcg  aad  f>lac«d  \m 
a  aaater,  aad,  haMm,  to  ga«*a  a  dwIatiiM  of  »*  of  ib«  nu^wtie  »t«Uc  Na 
•bn  airiaaa  u  eawnwt  meh  ilBe  bui  ««•  needfe  wi\tt  Iht  pealil**  caadudw, 
•BoiriBg  tha  iiahaafa  eantat  atmja  lo  act  fbr  fro  mIwbMi,  ud  riatlliiiilai  iba 
Mm*  mMkmt  wllh  aaeh  atcaailta  Madia.  I  pttttt  ilia  maUiOd  m^fed  bf 
u»  of  bUmIbic  (h«  amcai  Ui  m«  Modauallj  at  tho  mm*  IImm  «a  a  Wgtr 
nntaUr  af  nacdka  (vbkfc,  bmrrrrr,  Bugbt  not  to  txr^c4  Stp  or  all  In  liwlti«r]L 
for  Ik  rtuon  llial  t  Im<«  bcvct,  iu4(r  tlieM  clrpunnmcw.  obairTad  llw 
*ligh(Ml  tilwJtag  folUn  U>o  nmont  of  Um  m«IIm  (Uhi  ium  happcnol  abe 
la  amHlMr  «aa*  «f  aavuibM  on  Ika  T«lar  aiitft«v  of  ih*  IiukI.  tb*  flnal  nvuH 
•f  MlM  I  rapM  la  liaaiiabla  w  npan),  oliU*  fniBkoUl  wcniiou  ilu  blMdhtg 
••■Ma  lara  rwull  of  lib  bwUmJ: 
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after  tbo  uiteratioiu  tnadu  on  tbo  IStli  und  31«t,  tltc  withtlrawkl 
of  one  or  the  other  ttocdlc  nnu  fttllowtxl  by  >  altf^lit  )»l««(ling, 
vhidi  did  not  occur  in  tlte  first,  Hecoml,  an<l  fif^h  (i)it>nttLoas, 
after  tlte  introductioD  of  a  leea  number  uf  iiocdlo.  Tbi^  luDg 
iulorvftls  bvtwii>n  tbo  einfj-Io  HpplicatioiM  wcro  nteeamry,  oo 
aOGOUiit  of  thi:  piiticnt  fralinf;  very  nuicli  atl<>ct««l  >Aer  eadi 
oomprciwioti,  uid  tlie  tlugb  beuig  very  lender,  io  a  eoiidd- 
erable  extetit,  to  erery  loncb.  Tbe  pnlution  in  the  tumor, 
lioweror,  liecmine  loss  eacb  tiniv,  the  oou^ubiliou  in  tJio  IiUmhI- 
voMolo  rciiderinfr,  nt  tb«  muho  time,  tlio  tumor  bo  firm  uwl 
hard  tlmt  tlio  introduction  of  five  needles  was  mmlu  only 
with  some  <lifiiculty,  on  July  29th.  ^Vlieu  t]i«  patieut  loft 
Burliu,  Aii^uet  8tli,  a  very  weak  puUntion  ounid  b«  felt  oolj 
at  the  U]>pcr  part  of  the  tuinor,  tlic  roluinu  of  which  wai  aku 
ciiiijidonibly  reduced.  Oonoerninc  the  ftirther  coune,  I  waa 
informed  tliat,  in  the  next  days  after  the  patient's  dejwrturo, 
an  iiIn«cc3!«  formed  In  tbe  fibrcM-'oUular  tissue,  on  the  lower 
inner  bonier  of  tbo  patolla,  in  coneoquenou  of  tlw  iuppura- 
tion  of  Home  neodlo-woundii,  IV^m  which  a  few  toaspooiu  uf 
bloody  piu  were  dUehargcd,  and  which  tlien  healed  witbin 
a  WMk.  OthurwiiM)  tho  patient,  in  a  lottur  dated  Mari'b  S7, 
1868,  expn-MHid  his  f^vat  Mtfisfactioti  about  the  peniuuittntly 
liappy  reaalt  of  tbe  treatment,  adding,  finnUy,  Oto  following : 
"  There  exists  but  a  moderate  swelling,  of  altoat  two  ionliiM 
in  diameter,  with  a  rury  weak  pulsation.  I  alwn,i-<:  wear  an 
elostiv  banrbigo  around  tlic  knoc,  and  I  have  but  a  fow  limes 
perceived  a  sensniion  of  heat,  after  exerting  tlin  knoD  eon- 
eidvrably,  while  travetliug  in  the  mountAind,  but  felt  no  pain 
or  otlter  Inconvvnicncv." 


Tttmony  Ulcen,  tie. 

Croseid '  ws8  tbu  firet  to  use  electrolysis  for  the  roator> 
al  of  Ktrictnrev,  exudationK,  ulcuro,  vtc.     Ho  wa«  followml 

■  ai»  UMlralraM-hx  Ki^lBMUMie.     N'«aa  H«.L-«Ur.  Z«iliH«,  IMT,  N*.  T. 
Met  Zdmv  RMMkadi,  IIH7  uwl  ISIS. 
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1>}-  WiIk'^^alld,  Sixiiiwr  Wvllis  (^iiiM>Ui.  Mc.  Lkt«ty  ttiU 
iiivUiihI  liiM  bcwn  rvvivcd  bv  Svuiitcti-ii  and  Tri|iifr' — hy  tlio 
latter  «iq>eciaUy  in  tlie  treatment  of  the  ohliterotcd  laclir}-- 
uml  sac,  tli«  oongtrictwl  Em^tachian  tulxi,  aud  of  fitrkttiro  of 
t\u>  iirvtliFH,  liHt  muet  of  all  l>,r  AJthaitu,  of  Loiidoti,'  wlio,  at 
tli«  Miiite  tiiiio,  tried  to  gnneraliBe  tJiia  method,  and  to  extend 
it  to  tbe  ti«atraeiit  of  seroitt  exudatione,  Btriotw«6,  wotindA, 
mid  nloers,  and  to  tnniort,  eapeeiiillr  tlio«o  liavtu^  soft  con- 
tiMibt.  Aix-ordiii);  to  Altliaiix,  two  factont  enter  into  t)i«  cflcet 
of  tiie  negative  pole  on  animal  ti^<iuci>:  1.  The  mcclianical 
effect  o{  the  liWrated  liydrogcn,  which  can  be  seen,  under 
the  microscope,  to  rt«o  in  nuinbcrlow  vesicles,  to  penetrate 
tliv  niiiiutoM  part«  of  the  tiMticii,  and  to  i^parato  their  librci<. 
3.  The  cheniical  c>S«ct  of  the  free  alkalies  (j>ola»b,  »oda, 
and  lime),  generating  with  tbe  bj'drogen  at  Uie  negative 
pole,  and  corrodinj;  the  [»art8  cbemicaUv.  For  tlio  opera- 
tion'' thi'niiH.-lvc9i  Alllmun  Uited  a  battonr,  eoiutifUng  of  fifteen 
elements  of  Daniel!,  for  the  introdnctlon  into  tbe  ttMaoa,  ft 
Uevdle  of  gold  or  gill  «tei'l  attiiebctt  to  tlie  negative  )K*Ie,  ur 
various  inodilit-ationii  of  the  needle  in  the  nliapu  of  a  fork, 
witli  ttro,  fonr,  six,  eight  teeth,  or  a  dull  blade,  etc,  wliUe 
tlie  oin'ittt  wu(  made  by  applying  to  the  idtin  a  epuiige,  eon* 
neoted  with  tbo  p<i«iitiv)>  (Kile. 

In  tlie  following  we  ^hall  report  t)ie  noticeable  roMilta  of 
the  elc<-trolytical  na-lhod  for  the  tn'iitnieut  of  the  atiove- 
iiu'iitloued  dUeaiwo,  di»cui^iig  briefly,  at  the  same  time,  tbo 
other  iiietlioda  of  okctricity  employed  for  tlieir  removal : 

1.  In  fltrteture<>  of  the  urethra,  Willebrutid,  following 
CrusBors  example,  intruduceil,  as  far  a«  thy  stricture,  a  me- 
tallic iwund,  furnished  with  an  indiik-rtibK-r  covering,  from 
whii'h  only  a  <^onit*Jll  silver  (mint  prolnidi.'d,  connecting  tt 
will)  the  negative  [xde  of  a  hatter)',  while  tlM  oondnotor  at> 

'  Al«b.|«ii.,  IHM,  piK*  1*. 

'  Km  Voftbulc*  Wuhril^t  AIht  ndaa  tiMmtfttAt  ll*baadiia|  4*- 
0«Mb«abla  uod  anikFBn  eUnU|(Mb»r  KraaUidMa.    D««UcW  EUalk,  IHT, 
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taclicd  tg  tlic  po«itive  pole  wa^  placed  in  tlie  putient'e  hand. 
The  sound  vas  kept  in  this  position  daily  for  teii,  or,  al  moat, 
tvreiitr  uiiimUii,  ii  uuru  being  vflL-ct<.-<l  in  i-i;flil  tv  tm  da^ 
Wortlii^iinvr  Iim  nwiimed  tlieno  atteinptit,  arid  JidiAch '  reports 
liaving  Hoeii  the  catlieter  lixed  on  the  stricture,  and  conntwtod 
with  the  nepativo  ]>ole,  glide  eaBily  over  tlie  conAtricled  tpirt 
aftvr  u-n  ininutM.  Tu  tlii«,  nutiuiriiicH  in  Purl*,  for  inittanoe 
Loroi  d'EtioUea,  have  objected,  aa  the  name  result  ooold  be 
olttaincl,  witliiiut  tlie  we  of  electricity,  hy  quietly  preanog 
on  the  etrietiire,  yet  the  rupid  reeiilte  ubtaiiiu'l  by  Tripior, 
tlironj^li  the  cm])loymcnt  of  f^nlvuiinni,  «pe«k  agaiiM  the 
CfiiTwtne**  of  tliie  awertitm.  For  Trijiier  prooeedwl  in  ibe 
following  manner:  He  prease<i  a  thin  motalUc  olive  (made 
of  platina — gold,  cop^r,  or  any  otiivr  metal  rMiitting  the  ac- 
tion <if  i'Iwlriily»ib'),  eonnocted  vrilh  the  neprativ**  [Mde,  agunrt 
tlie  stricture,  moving  it  farther  BgHiiiet  the  cMtn^Iricted  plaoCf 
in  proportion  to  the  destroyed  tiseae,  while  thu  ptMitive  pole 
wtL"  kept  Axed  to  tlir  p<'lvia.  The  nwtilt  wn»  striking;,  lor, 
UBiially,  a  onre  foltowe*!  after  one  nr  a  few  applicntiuiia ; 
wtietlH>r  it  reiuattied  i>cruiaiientty,  Tripier  waa  unable  to  uy 
at  the  time  of  publi^ung  hiit  report. 

2.  If  we  now  consider  ttio  exudations,  we  ihAll  apeak  in 
oontradistinctiou  to  the  firm  rheumatic  and  gnnty  utic- 
idar  vxudatiotiH,  the  treatment  of  which  has  boon  mentioned 
on  page  4<iV,  H  f^.,  of  the  r^miiti  exudalioni*,  which  liave 
liecome  an  object  of  electrolytical  treatment,  eajjecially  ia 
tlie  fi»rm  of  hy<lr(KT!e.  or  of  drojwy  of  the  joints,  or  of  an 
accumulation  of  liquid^  in  cjfit*.  After  Ia^'kx*,  Traveni, 
Hack,  etc.,  had  lri»l  simple  aoapnnctnre  in  ilie  troatinont 
of  hrdroeeli'.  Ptliili'ler*  Mems  to  have  Wen  the  iSrvt  who, 
in  \^^,  cure^l  hydrocele  and  fiiniilar  ufTu'tioRH  by  muotta 
of  ciix!tru-puiicture,  and  delivered  a  report  on  hu  liiPtliod 
to  tl>e  Academy  in   1843.     Tlie  method  is  dtstjngtiiah«d 

•  Hw  Vnigtt  VlerU)j^rMcMA  Rr  ilit  pnoL  IMtkwwfe,  IMl.  Ud.  UL. 

|N0*l«lt. 

■  BmIL  d«  n»np..  1MB,  rifriff,  ¥u«,  p«|M  1T4.  «t. 
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beforo  othcn,  Mirving  the  mtne  purpooo,  throngli  tlio  Him* 
plicity,  Mafvtv,  itud  »lig)it  iNUtifultiaw.  It  coiilisU  of  two 
acupuncture  nectUes  entering  the  swelling  at  opposite  i^itlee 
AufficieDtlr  deep  au  tbat  the  opposing  poinU  itro  tiiior  to 
eucli  otlior.  Tbo«o  ni-odlM  knt  tliun  oonneutvd  willi  ii 
Voltaic  pile  of  thirty  to  forty  element^  the  current  Iteinf; 
allowed  to  net  in  three  or  four  applicatioo^,  ulN>ut  t«ii  iiiiii- 
utfl*  each  time.  The  hydrocele  dl^Appean)  iiiiiUMliiitvly  ;  tlio 
nniiaining  axlpitu  of  the  scrutam  kSUit  h  few  days. 

Burd«),'  Dvbtanchv,*  Ixhmann,*  Tlieviia«ii,*  eU.-.,  have 
likewiM  employed  the  induced  current,  witli  favorable  re- 
sot  ta. 

Btirdel  reports  tho  following  case : 

A  man,  til\y-tliTuo  years  of  age,  lia^l  »iiflvrod  for  three 
yean  fiy>m  a  votuminottii  hydrocele  of  tlie  left  fliile,  for  the 
removal  of  wliidi  two  insect  needles  were  intrixlaced,  and 
connected  with  Br<;tou')i  rotation  apparatOA.  Vvmiictilar 
inotionii  ensued  in  tlin  flcriituiii,  acoonipaniod  hy  paiti*  ex- 
tending into  the  kidno\'«.  Afler  the  gradually-increaaed 
current  had  a«tod  fur  twimty  uiinatee,  the  swelling  wan  re- 
duced to  almut  one-third  of  its  volume,  and  lind  dlMppoarod 
entirely  the  next  morning. 

At  the  end  of  a  month,  however,  it  had  r«ap]>eared,  and 
he  wan  then  electrified  for  three-fourths  of  an  Iwnr;  the 
awelliug  ngikin  vantMhed  and  did  not  return- — at  leaat,  it  had 
not  refontit'^l  when  Burdel  puhlished  this  case  (nine  moaths 
after  lite  operation). 

Lehmann's  case  waa  aa  follow*: 

A  man,  fifty  years  of  k|^  whose  right  teatia  had  become 
atro|)hied,  in  his  early  youth,  from  a  Mow,  had  a  hydrocele 
on  the  loft  side,  meueuring  oteven  and  a  half  tnohee  in  cii^ 
cumforeuce.     Lohniaitn  i.'mployL<d  I>u  Bote's  apparalua,  hy 

•  tTnloa  UU.,  tiiav.  Xo.  11. 

•  Jourad  if  nniifUM,  IM*.    Jallki. 

•  DipliMb*  KIblk.  lUf.  N'o.  ST. 

•  Anwl  iW  I'ltltvUli'lU  HM,  1»M,  H^  t. 
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introducing  both  needles  into  the  tunicn  mgimtlU,  duui^ruij^ 
the  polos  uflCT  ten  minutes,  and  operating  lialf  nn  hour  Iti' 
nil.  rmriK.tlintolv  itf\or  tlic  operation  th«  skin  vu  tiMlnna- 
toiiii,  tltc  tuninn  vntflnuli^  leM  t«ii»e,  and  no  dIiHi|!TC«ali)u  mo* 
Ration  present.  Tlie  scrottitn  was  wrapped  up  in  wool.  Mid 
a  auspvHHOrj  iMinda^  applied,  vnabltii};  ttiu  patient  lu  w»lk 
about.  III  tlic  c-vcning  ttm  a-dvina  iiicreaMHl ;  the  Aoruni  tn 
the  tunica  vaf^nalis,  however,  decroaaed.  On  the  foUowJnf^ 
morning  tlio  cpiiema  was  !e^  and  llio  liqwid  in  the  ni>mai 
caritv  rcduood  to  about  oiitvhalf ;  Ihu  patient  took  a  rldo  of 
ten  miles.  No  cudema  exi^itcd  tlio  next  niomtn^;,  tlie  llqn!4l 
within  licing  rodnred  to  nno>fonrth.  Al\er  fi^ur  upplicatiiinii, 
a  jicrfect  cure  toot  place. 

RenMikt '  reports  Mvcrnl  ca»M  of  articular  drop«>r,  rnivd 
hy  nieanii  of  galvanization,  either  witli  or  witliont  tlio  Dwuf 
acupuncture  noodles. 

Jooa,  A  Htudcnt  of  inodicino,  had  contracted  a  hvdnip* 
ge»n  et  bun.  muc,  [wtellie  on  hotJi  Aidctt,  which,  in  llw  fid- ' 
lowing  winter,  was  removed  through  the  galvaiiixati<in  of 
the  joiiita,  and  did  not  again  retnm. 

johann  Jokctvrh,  a  H.-rTiint,  Kgc«I  thirt,Y>four  rear*,  with 
comtitulioual  8}7>hili9,  onfTered,  fifteen  montliA  ago,  fn«m  ar^ 
ticnlar  rheumatism,  and  has  now  hydrops genfiV»u  Ituth  aides. 
Galvanization  througli  the  joint  maih)  no  material  change ; 
galmno-piinctiirc,  however,  chumhI  a  complete  cure  in  fmr 
AppIieatiouH. 

These  casee  encourage,  at  am-  rate,  a  more  fre^juent  em* 
ploymeut  of  galvano-puncturc  in  articular  drojisy ;  it  will 
lie,  however,  mnre  practical  then  tit  connwt  all  tlio  intro- 
doced  needles  with  the  negative  pole  of  the  battery,  ami  to 
plaoe  a  larger  cundm-tor,  attaohe<l  to  the  poaitive  pule,  npun 
some  near  portion  nf  tlie  hIciii. 

Jn  addition  to  the  treatment  of  M'rouN  tran^udaliona,  dec- 

trioity  has  also  been  need,  sometimes  with  advantage,  fur  llw 

romoTol  of  the  more  plastic  exudations  within  the  eoroea, 

<  ElertrMbcnpick  Itat,  pap  ITf. 
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Wlll^nwid  being  the  first  to  eni|iloy  electricity  for  tliia  pnr^ 
poee.*  Ho  placed  a  fine  round  silver  button,  fumtslied  with 
K  »iIk<-OYi'roKl  hiindle,  anil  coiiuci-ti'vl  tlinni^h  n  wire  with 
tiw  negative  pole  of  a  ningle  (^vanic  element,  n|><>n  tlie 
midtlle  of  the  comeo,  wliilo  tin  pktient  ptit  a  «nall  plate, 
altiicliiMl  to  tlio  ]>oiiitivc  p(>1i>,  int"  lii«  tnoutli.  Swm  a  fbel> 
Inf;  ^>{  Klitr.tLiiig-paiii  aiid  of  bamin];  took  place  in  the  eye, 
the  conjnnctiva  reddened,  an  effiuion  of  t«Ara  etHited,  but 
thett:  *Yiuytom>i  Mxm  yiotilMl  to  tbo  appliciitton  of  nuld  water. 
The  dL>iiitegratitij;  pro>.efls  once  bqcuii,  it  proceeded  nnintcr- 
mptedly,  without  the  flmher  nee  of  the  appuntno.  Will«- 
bntnd  line  usod  this  method  in  four  imm*.  of  which  two  are 
reported  to  liavc  twcn  cored,  and  tim  otlient  to  hnvo  bc«n 
Improved  materially.  Von  Onefe  (see  tl>e  report  cited  in 
tlie  note)  eonsidens  thcM  oMertinns  to  1h>  well  fumidi.-d.  For 
having,  in  eaeeti  in  which  cxndations  oxiitutl  in  tiolh  eye», 
employed  electricity  on  one  iiide  and  tjnctare  of  opium  and 
lapis  infemaU»  on  the  other,  Fccmfi  to  have  aecompli^lied  liia 
purpose  iooner  with  eleutriuty. 

I  myeelf  prevented,*  at  a  nicetinf;  of  tiM  "  Qeaellsdiaft 
Ar  wiaMiiM^haftUdie  Medlcin.^  April  SI,  l^5i\  a  patient, 
eent  to  me  hy  Prof,  von  Grovfe,  in  wUuiu,  aOcr  four  muiithis' 
employment  of  the  induced  current,  a  considerable  oxodft' 
tion  on  the  oumca  waa  r«M>rbed  etifficipntly  to  ullnw  the 
patient  to  recover  the  normal  lun^li  of  virion,  while  before 
lie  ponld,  with  the  left  eye,  read  hii^  print  only  at  the  dil- 
tance  of  one  and  a  Imlf  inches,  the  n<^it  bcin;;  entirely  us^ 
less.  Altlioujtli  exudations  in  the  eunicu  arv  IVetiuvnlly  re- 
eorbcd,  in  the  course  of  time,  without  reoortiiifE  to  irritotiii;; 
Bgeoekft,  yet  in  this  ciise  the  improvement  became  so  marked, 
flram  the  lint  week  of  tlto  u»o  of  ehxitricity,  titai  it  mo»t  be 

'  AMmwh  Wllbbmul  i^mIu  of  iwwi  af  Um  mnx*,  h*  mtOM  eiadatimM, 
a  mlMikii  (loaMbMM  bb  |Nftt  b*  MM  b(iag  K  prolaiiiiNwl  nu  (•nSlunnig*- 
b<rieht  der  flMenMhaA  fir  »fcwM*iWkfce  HedWa  *«n  10.  Aurwl,  lisi,  la 
dcr  DcuMbm  Klliiik,  1M3,  Xa  gp,  |h««  ms,  or  la  4«r  lt*L  Cmtni-Ztitaa^ 
lasa,  Xo.  «■. 
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BAcribed  mostly  to  the  electric  treatuient,  li  fact  oMiftnaiMl 
repeatedly  on  praH-iitiiif;  ttiv  (Mttiviit  at  GnuifuV  dlnia  Tliv 
tiulhod  twcd  in  tliis  cue,  wliidi  avoidiHl  erm-  EmLallon  of 
tli«  highly-inflamed  eyes,  consisted  in  placiug  a  vtct  sjionge, 
ootutocted  with  tlw  iic^Uvo  conductor,  on  tlw  iiIokcO  oye, 
and  placing  tli«  innUt^ned  positive  conductor  in  the  (uttiutit'a 
hand,  allowing  the  current  to  act  thue  dailjr  for  from  tun  to 
llfUen  tuEnntca. 

3.  Concerning  the  dispersion  of  tumors,  attempt«  were 
Bome  time  agi>  repeatedly  made  to  remove,  with  tbo  elec- 
tric current,  infiltrations  in  lymphatic  glands,  goitre,  gui- 
gh'u,  and  «<iu)i1ar  Hwellingii,  Thua  de  Ila^n  applied  in  v^n 
the  ahockfl  of  an  electric  battery  to  lymphatic  liimori)  eito- 
«ted  in  the  ucck»  of  two  yonng  girlit ;  Mauduyl,  Si^ad  do 
I^tfoni),  and  Ma-Mf*.  however,  obtained  better  n^iilu.  Do- 
cheniie  has  twioe  removed  lymphatic  swellinga  ut'  the  nock 
through  cutaneous  faradization.  Boulu '  used  metallic  dJaks, 
which  hu  attached  to  two  i>p)KMite  fidw  uf  tho  lunmr,  tbtn 
paesing  tliniugh  them  the  magneloi uduelion  eiirrfnt,  hy 
moans  of  moietcn&d  conductorA,  In  thi»  miuiner  lio  ob* 
tainci.1  a  ouru  in  two  and  improvement  infonrcasoa.  Of 
the  liret  two  mentioned,  one  waa  that  of  a  young  mu, 
thirty-two  years  of  age,  affected  with  n  swelling  of  tho  left 
parotis,  of  the  etxc  of  an  orange,  whii-h  first  appowl  two 
yflar»  ago,  atler  an  attack  of  rtiL-unntiic  pain*.  Ui<ciricity 
effected  a  complete  cure  in  two  months.  The  otlier  mm 
VOB  Uiat  of  a  young  man,  aged  MTontMni  years,  who  wt 
freed,  within  tliree  montlia,  of  a  parotldeal  tumor  of  tho  left 
aide,  of  alkout  the  aize  of  an  eigg,  which  had  existed  for  ten  , 
yeenk  Deiiiar(]»ay  aim*'  rcmo^-ud,  tlirongh  galvaatam, 
flwcUing  of  the  tubmaxillary  gland,  of  the  Nize  of  an  egg, ' 
which  had  continued,  in  spite  of  every  me<lical  agency,  by 

'  D«  TntlMnenl  da  wUnlLM  cfTrlc4)(a  |«r  I'KloWWailaa  Inmlllla     IJllwJ 
MMot)^  IMBS,  N'o.  S3. 

■  De  nvtliw*  («*  htvnui  ii'*p|iU«Mlg«  6t  NfaMHtlrt.    Um.  iU*  II&^ 
INS,  Xo.  SB. 


mii»a. 


481 


lotnctnclnj;  two  needle*  tnatRverwIy  afid  two  neeilla  ver 
tionUr  iuto  tlie  roargin  of  t]>e  tumor,  and  then  connecting 
sltoniaUtly  tiua  tnuiironal  an(|  vertical  ncu<lle«  with  tlic  pile. 
T)i«  op«ratin»  van  liardl;  at  all  painful,  and  Uie  swolling 
disappeared  in  Uie  oomve  of  a  inuntb,  itttcr  twdvc  a]>pliai- 
tloiu.  A.  Bc(!(]ncn.>],'  liowovor,  and  otiien,  maintain  that 
I  electncity  han  no  inflnenoe  whatever  on  fflandnlar  ewoltin^. 

I  am  able  to  oppoee  tliie  opiniun  dwUlvdly.  I  will  nuir 
report  two  casw,  in  tlie  firat  of  whldi  I  dlaperwd  an  inflltrn- 
tion  of  Ijinpbatic  glands,  of  the  size  of  a  hen'a  egg,  while 
in  t)ii>  socond  case  I  reduced  to  a  mininiDm  the  gniatMt 
tumor  probably  over  treated  with  electricity. 

Cask  111. — Miaa  X.,  aged  twenty-nine  years,  applied, 
to  nu',  Xovombor  13, 1867,  apon  the  adiioe  of  her  plu-ei- 
oian,  Dr.  Stmonauhn,  (ur  the  pnrpoM  of  getting  rid,  throngh 
dectri«ity,  nf  a  fjlandutar  swelling,  the  sixe  of  a  ben's  c^, 
aitualiil  on  thv  k^^  xi'le  of  thu  ni-<.-k.  lie  poetorior  part  vrm 
covered  by  the  stemo-cleido-maaloid  muitcle,  which  wa« 
raiwd  nlwTC  tlia  Ivvl'I,  and  it  ext4n]ded  upward  to  the  angle 
of  tlie  lower  jnw,  buring  l>een  ootKvd  iil  li.ia»t  two  ycart 
pTOrionaty,  It  prw  but  alowly  during  the  first  year  and 
A  half,  and  iiicroiutsi  rapidly  to  iu  pnv^nit  eixo  in  thi>  last 
aix  niontltK,  diMli^urin^  iho  patient  coiiMderubly.  Puring 
Hie  fint  eight  applications  ft  constant  cnrrent,  causing  a 
deviation  of  ttio  ncvllc  of  85',  wait  jMU'^cil  IrnnsTfr^ely 
tlirough  titt]  Hwellin);.  No  DOtloeable  retltirlioii  uf  the  t»- 
ni(7  seemed  to  take  p1a(«.  I  then,  1^  way  of  experiincnt, 
tried  a  powerful  soi'oiidnry  indiietioii  cnrrent,  passing  tl 
likowiM  tmn»vor»vly  thrxiugb  llm  tumor.  ContJnuIng  this 
fur  ten  nnnntea,  lite  resalt  was  bo  nimarkable  that  I  rc- 
•ortwl  tliereaftiT  to  the  «amc  metliod.  I'p  to  |1m>  SSd  uf  Pc- 
ccnilter  (twoiilii-lh  uppliciittun),  the  swelling  waa  reduced  to 
one-third  of  [la  former  sise.  Since  that  time  the  deonnue 
of  volnroo  WM  much  nlower,  requirihg,  till  March  81, 18^, 

TmO^,  iui,  rt»  aii. 
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forty  additjoonl  applications,  of  tlte  eomo  duratton,  to  makn 
ttie  tnntor  nufficiutitl^-  biiiuII  out  to  be  peroeivwl  by  Utu  070, 
wliile  an  intlnnitioi),  of  the  fii«e  of  a  p«aob-6tone,  oould  still 
be  fdt  by  the  finger, 

CiMK  112, — MiM  F.  P,,  n^^  tffentjr-two  yotini,  ittnMig 
anil  hcAlthy,  began  inenntninting  in  h«r  fifteentli  year.  Tbe 
catatnenia  appeared  quite  regularly  io  tlie  6r^  few  vwuk, 
but  failod  afterward,  frequoutly  fur  two  iuont)i»  ati'l  moroi 
Having  beoii  attacked,  in  tlie  fall  of  1857,  by  rluntmntio 
painE  in  Ler  right  ulioulder,  a  swelling  appeaml,  williuut  aiiy 
known  aivac,  ou  the  right  side  of  her  neck,  which  waa  first 
»up]>ofed  to  be  a  jurotitiH,  and  tmatt'd  aooonlingly,  by  tiim|(ly 
covering  it.  It,  however,  neither  diftapprared  nor  ttuppa* 
ratod,  and  at  hifil  it  assumed  the  eize  of  a  child's  head,  and 
beciiineof  a  stony  flnnncm  within  fourwcokn,  being  xituatod 
between  the  lieail  and  the  smpula.  Cataplaflina,  tlie  intuntal 
and  external  adminiBtration  of  iodine,  minenl  liaths,  etc., 
were  in  vain  employed.  AfU-r  the  pattvfit  hail,  iu  tbe  aiuii- 
mer  of  ISSit,  u«od  forty-tiro  hatli«  in  Kruuxnaoh,  etc,  alM 
waa  advised  by  r>ra.  von  lAngen1>eck  and  Kia>  to  apply  to 
me,  for  the  jiurpose  of  trying  electricity,  ua  a  last  rusort, 
every  known  remedy  haring  failed,  and  an  opentiou  also 
appearing  to  be  inadmiAsibte.*  The  two  medical  gentloman 
&CM]aently  convinced  tbemselvei  of  the  favorable  Buooets  of 
tills  treatment.  Tlio  tumor,  tornitnating  angularly,  SIImI 
the  «piiec  betiveen  the  lower  jaw,  the  niaNt4>id  proctiw,  and 
the  inferior  semicircular  line  of  tlie  occipital  bone ;  thorioo 
extending  posteriorly  to  the  xpinal  column,  which  it  dl*. 
placed  to  tho  lull  oidi-,  oiidiug  atilcrlnrly  in  the  miildlo  uf  tlia 
neck,  and  reaching  inferiorly  to  the  shoulder-hlaile,  whera  ita 
limit*  eonid  nut  Iw  exactly  defined.  As  a  coiuoc)ltence,  tho 
Bcapulw  priitniilvd  farther  than  normally  from  tho  ohi-t^t,  the 
patient  lieing  nnable  to  approacli  it»  upper  angle  Deuvr  than 
three  luid  ivt  lower  angle  noarcr  than  two  and  a  half  incboa 
to  tlie  vertebral  column.  The  nwulling  nut  being,  howuv«r, 
•ttaclied  to  any  bone,  was,  especially  in  it«  lower  t>*>rtiun, 
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of  M  Btonj  finnnesB.  The  drcumf<Tenco  of  the  rifrlit  cen-icKl 
biklf  vtu  nbout  fourteea,  tlint  of  tlio  Idl  fix  !nclio«.  Tlie 
right  etvrno-vlvido-niMtoiil  iniucle  conli]  not  be  (Kifiuoi.  Uto 
tnmor  ovBrl'wVed  the  ^uprnctavicular  n.-jri<ni,  the  clnvii'le 
was  conipletvlv  i-uvvn-*!,  tlto  bowl  irii-liiiLvJ  lu  tliA  ri};bl  i-<m- 
tiimally,  nuiVlag  iin;r  motion  to  titer  rigtit  coui)ilctitlr  iiti|H«- 
rible,  Tlie  ex|tre!uion  of  the  wholo  face  Ap]>oar<.'<l  lo  bo 
somewhat  idiotic. 

I  pueed  the  induo<Ml  cunvnt  trniuvcrsolr  throngb  tlie  tu- 
mor for  from  onu  to  ono  itn<1  »  Itnlf  hmirv  Ht  » tinii-,  by  rnvaiie 
of  bniflfl  pUtw,  <»vcn.'«l  willi  »piingu.  Artor  tMiviiig  mmlo 
flfty-flix  applicntiotiA,  I  pKMtited  the  pAtietit,  Kt  the  end  of 
Auglut,  1859,  to  Dr.  von  Luig:ei]l)e<-k,  who  f'Miiid  the  tutuur 
reduoiMl  one-haif;  it  vtm  aleo  Ic^  hiinJ,  e«{>coiAliy  iit  il»  iii>- 
\»T  piirt,  tliOM^  jprnrU  to  vhich  tlie  coiidiicton  were  appliud 
ftppenriiig  to  bo  HxAer  aAer  mk'Ii  appllnition.  Tlie  luraor 
gradually  decfMUeil  until  it  had  hanlly  oiie-thu^l  of  iu  f«mivr 
\-oliimc,  ftftvr  one  liinulnyl  and  forty-two  applicntions  (No- 
vpinbfir  30,  ISfKi).  The  cirf!umfcr»'iic<'  of  llio  rinlit  rprvicat 
half  was  now  only  ten  and  a  half  iiichi-a ;  tlto  slcnio-ck-id'}- 
iitastoidciio  L-ould  now  bo  perceived,  wen  in  the  luual  {hm]- 
tiuii  of  tlio  livcid ;  the  claviplo,  tliu  fnimiclavicular.  and  anral 
rc^ion^  were  free ;  ibe  bead  wa*  fttraijfht,  and  could  bo  inovitl 
somewhat  U*  the  right  side.  The  spinal  colanin  no  more 
bul^^nl  to  tbo  let^.  ibo  itbouMer  region  whs  fm>r.  The  tumor 
hiul  di-vnrunud  ukmI  in  ito  )U]toro-]>o*(«rior  diauielur,  leiw  in 
thr  lateral  fUnx-tioii.  The  trvalmeot  waa  ooiitinuol,  wElb 
tTV>(iient  interroptiohs,  till  .rnly,  ISilfi,  two  bundrod  and  sev- 
L'lity-tbrei)  a{iplienliuus  htiviitg  bocu  ma<lu  in  all.  Thv  Im- 
provernviit  priigrmf>(Hl  without  int4^rruption,  but  it  wan  aMx>r- 
tuiiu^l,  tbrvrnffb  mn-fnily  inen.iuriii^  the  tumor  earb  limp, 
that  it  roiuainoil  stationary  tluring  tlto  suspension  of  ilw 
tnattnciit,  whk'li  oceurrcxl  overv  ww  for  several  inoiithx^ 
When  the  treatment  wa-«  floiidiod,  thv  trnn-ivcrm'  dintnetir  of 
Ihith  sidw  of  the  m-ok  differed  hanlly  Iwn  iiichea.  The  bitad 
could  bti  tiinio<l  to  the  right  without  clifBcnlty,  the  supra- 
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clnricular  fossa  wse  ]>oifcctlj  fnw,  Ilii*  diflvronco  of  \ioth 
ndea  of  tlic  neck  Mii|>variii^  only  In  tlto  brnml  nnil  nol  in  ih» 
deep  diameter.  The  face  had  nsauiued  n  pleniinntcr  cxgimi- 
eioii.  As  a  proof  of  theee  fiuite,  I  cansetl  tbo  |«tH!iit  to  Iw 
pliutogmpliud  bi-furc  Hiid  ittW  tliv  trout  iiieiit.  Tht-  {lotioiit 
itt)l>M»juviitly  iiiHrried,  and  bouaiiie  a  hnppy  iiiotlior.  Tlie 
sn'cllinjj;  liafl  remained  the  same,  but  per1ia]M  it  nuiv  have 
bvuQ  ditiiituBlied  a  little. 

AJlhntu'  has  r^tuovod,  tliroitph  otcctP>1;tIoNl  tnittiniiut, 
the  following  kind^  of  tnmora:  1.  A  nn>\iiA  of  tlie  crelid. 
i.  A  pupillarv  Hn-elling  iti  the  uxilhi.  3.  A  muUiir^cum  of 
the  right  vydid.  W«  shall  ro|}ort  bricflj'  the  tirvt  tvu 
aue»i 

1.  A  lady,  Bgcti  twenty-eight  years,  bad  a  oonjzioultji] 
na-'vus,  of  th«  »ze  uf  a  pea,  on  the  ri^it  luvrer  eyelid,  tor 
ihv  ri')iiioral  of  vi-)dch  Ahv  applied  to  Mr.  Wliiu>  Cooper,  who 
tiiin)diiced,  July  :i:!d,  a  needle,  ottAcJiod  lo  Ihv  ni'giitiva  ihiIu 
oi'  a  Iwtttiry  ct>iu|HJscd  of  ten  celU,  into  the  right  half  of  tli« 
^vruUinfj.  whih-  Dr.  AlthaiiH(.-l<)i>fid  tho  circuit  hy  plodng  ■ 
iiiitiHifiKil  t'h-ctrudv  on  the  nkin  of  tliu  nock.  Tlie  t)wxU« 
having  lieen  withdrawn  after  two  iiunntea,  without  tlu>  loai 
t)f  u  drop  of  hltHxl,  the  right  half  of  tin-  naivtit^  np|>«>ar>>d  lo 
hove  Hlirunk,  whili-  tho  h>fl  hiilf  wmh  unchiing<i-il.  On  July 
26tl»  the  operation  was  r(>])eated,  with  the  Mmt  witijifartory 
neidt,  on  tilt-  lelt  side,  tha§  reinuviug;  the  iwrns  entirely. 

3.  A  hfly,  twenty-Miven  yuant  of  ago,  con^iiltvil  Ur.  Alt- 
ham,  Noremlier  81,  l6tiQ,  on  accoant  of  a  higldy-voHcalor 
papillary  swelling  Id  the  axilla,  whi<rh  waa  Srat  otjoervral  in 
tlie  iK'ginoing  of  l^'tS.  It  hn«l  rapidly  iiicnta#ed  during  tho 
liu-t  nKinthfl,  measuring  now,  in  its  hroadM  portion,  ono- 
lliird  of  ail  inch  in  length  and  ontt-foiirth  of  an  inch  in  width. 
I)r.  Althans  introtlticed  n  noodle,  connt-cled  with  fifteen  tx\U 
of  titu  liAtti-ry,  into  tlw  hntu  of  tho  HWL'Uing,  allowing  ttic 
vummt  to  atTt  for  Ihree  niiunten.  Afti'r  having  ojx^niDi]  for 
a  fvw  c>«<;oudii,  a  ivVnarkuMi'  i-hunge  t>iok  plave  in  itiv  bWoIU 
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ing,  it  Ifldng  ita  flealni'olor  uid  becoming  white,  u  if  irozen. 
After  tite  withdranral  of  tlw  needle,  tho  circulMioii  ia  the 
tumor  liftfl  ft]>)>Htviuly  completely  oi'iuh>1.  During  tlie  oikt*- 
tion  slight  [nio  waft  felt,  aAerwiinl  none,  neither  wwi  lliere 
uty  loM  of  hlcKxl.  On  Xovombcr  S3d  tlic  ewclling  lui<)  eii- 
tiriely  withcroit,  np]ioHriiifir  liko  n  thin  hrowii  lenf,  having 
lianlly  any  connection  with  the  skin.  For  thio  reason  the 
0|>or»tion  viBS  iiot  repeated.  One  week  after  the  opvrfttion, 
the  Bcah  fell  off,  iui<]  nftvr  four  wiwkti  neither  a  oivatrix  tmr 
A  reddening  of  tlie  skin,  nor  any  sign  whatever,  could  be  no- 
ticed  of  the  former  tumor. 

4.  If  wo  Hually  direct  our  nttentlon  to  the  galrnnlo 
trestraoni  of  iilcen,  we  find  Oru^iiel '  having  hlit  electnilyt- 
ical  treatment  of  nloer»  npon  the  following  obserration. 
Uc  found  that,  by  connecting  two  metal  phit(.«  with  tliu 
poleti  of  ft  battery,  and  placing  tlii-m  on  two  dlfiorciit  pariii 
of  the  body,  the  plate  connected  with  the  positive  pole  aote<l 
like  an  acid,  that  is,  oonaoUdatiog ;  while  the  other  plitle, 
attached  to  ttie  ncgntira  pole,  aetvd  like  na  alkuli,  tliiit 
is,  liquefying.  If  he  had  to  treat  a  simple  ulcer,  he  covered 
it  with  a  metal  pintc,  attached  to  the  ]>oi«itivc  pule,  ounnoot' 
ing  the  negative  witli  tho  hand  or  foot  of  the  patient.  Stxin 
a  fllcin  was  formed,  which  covered  tlio  nicer  for  oeveral  <)aya. 
when  it  fell,  leaving  tlio  ulcer  ematlcr,  which  tinnlly  healed, 
after  the  repeated  use  of  the  Munc  method.  If  CruAH?!  cjv- 
ered  a  auppnrating  cancer  with  a  metal  plate  coimeclod  with 

.  tlie  positive  oonduotor,  a  ooogulated  layer  was  depneite'l  ii[h>u 
Ita  auifnce,  which  remained  thoro  like  a  firm  Kcat».  After  it 
fell  off,  tlie  nicer  appeared  to  ho  cleaner,  morv  reddvitml,  ami 

fleas  painful,  allowing  a  tendency  to  heal.  In  syphilitic  ul- 
eom,  eluctrolyda  acta  Kimilarly  to  other  caustics,  uitr.  ol' 
nIv,,  etc.,  with  thi«  dilFercnce,  however,  tiiat  the  nppliention 
of  caustica  causes  the  formation  of  a  scab,  whitJi  docH  not 
come  off  till  after  twenty-four  lioiirs,  leaving  behind  a  wouud 
which  nxjulrea  aeveral  <lays  for  iu  healing,  while  the  early 
■  Sm  S*«u«  MolXUnu^  Ztfuag,  IM7,  p^  XU. 
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•]>plication  of  tlie  electrolyticd  method  hxti»  Uie  ulcor  lua- 
aiiy  within  twoDty-fonr  bonr». 

Dr.  Kybc-r,  pkv^iciaii  to  tlio  Marine  Hospital  in  Onia- 
ntndt,  liM  tliiL"*  troHt«iJ  ten  MlditTit  ftfTected  witli  iyiiliiliii; 
Dr.  Itosenborger,  phjHioian-iti-oltief  to  tlio  hoiipital  for  fljr]ilij> 
lilic  women  in  St.  P«tcrsl>iirg,  also  treated  fifty  syphilitic 
pitlientfe  ill  tttu  Kitmc  inuiiner.  In  furty-uiio  t)i«  olcen  htHiled 
eutiruly,  whilo  in  the  reinainlnf^  nine  other  mnitw  had  to 
be  einploTr<l.  Kyber  aosert^  that  the  n^  of  ^alvaniiuit  is 
inuro  miituUu  in  crmm  whuru  the  uunilKir  oi  pritimn-  uK%re 
ie  not  too  lar^o,  and  where  their  eixe,  sEtuatlun,  and  fitm 
allow  the  nietallto  conductors  to  touch  tlioir  RorfMso  com- 
pletely. 

Spenter  Welli*,' jndping  from  a  similar  obsert-ation,  oor. 
erii]  turpid,  waxy,  rvlaxcd  ulecm  with  the  zino-platc  of  bU 
galviiiiic  ardi  (l>ng«  95),  and  found  thi-ni,  aftor  tJtrvo  A%y*,  to 
have  a  healthy  sarfaoe.  Deep  iilceiH,  with  indolent  (^nuiu- 
lutiou«,  wore  covered  by  him  with  the  copper  or  silver  pUle, 
ufter  tliif  removal  of  wliieli  thi-y  be^n  to  hoal,  with  a  hiraltliy 
j^nutatii^f  prooow.  He  nminrk*  that,  al\i.T  trying  tlio  mmt 
different  methods  of  treatment,  he  found  galvanism  lo  be 
tlie  heat  agent  for  causing  u  hualthy,  even  granulation.  Ila 
frtHjuontly  aaw  di'«])Iy-«]tcaTatf<]  ulcers  covered  with  granti- 
hitionit  in  twvnty-four  liourn,  wliivli,  after  fnrty-eigfat  hutir*, 
had  gn>wn  to  a  level  with  the  siirnMinding  skin,  Itegliining 
to  oimtfizo,  which  prooees  was  mxpu  finialied  through  cold- 
water  dreeainge.  lis  especially  mentions  casi»,  occurring 
nift  unfrtxitiently  iu  iwilurs,  wht-re  mpw,  tlirown  fi>rc-ihly 
around  a  limb,  t««r  out  circidar  piccw  of  fkin,  counrntiva 
t)>v<iie,  fiUM-ta,  and  niUK'lefl,  flxjMining  the  boncf)  of  thv  ex- 
tremity as  doefl  a  burn.  Even  in  thew  cwas,  fn  whidi  tlut 
Use  of  the  mo^t  difforei^t  moaiu  cau»ed  hardly  a  traoo  of 
gmniilation«,  covoring  tho  wound,  for  twmiy-fuar  Iiottn, 

•  b«B«1[incw  ttcr  lUUvtriKa^a  Aa  UbIvuIhbu*  m*  <1«r  fitla  Apt  Dr. 
OogcrliM  la  0«rilL :  OffMilHta'l  Z«1u«lifm,  IMU  t  Belanhh->  J>InbU«in.  Bud 
M.  p«a  Ul. 
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tiw  silver  i>Ute,  CRiued  conical  grannlatioiu  lo  ipring  up,  M 
ttiikt,  iti  It  conipHrutivoIy  hIiotI  time,  the  nJcer  benled. 

Bec^iui^rel,  tiikitif;  into  cousidentioii  tlie  secretiou  of  tbe 
utoer,  covers  it  with  tlio  pUte  coniiwtL'O  witli  tbe  pueitive 
|>ole,  if  tho  secreted  litjnid  is  of  an  alkaline  rcnctiuti,  wid  ap- 
plying t)tu  plau  atUtvliod  to  tbe  ue^slivc  pole  if  there  is  an 
acid  rwHition. 


O.  The  (MmnUi  Omnrmi  for  tAa  Solution  qf  T«aieal 
•  Cakvli. 

After  Gmtthuisen  had  propo^  to  disn>lre  vesical  cal- 
culi lhrou);h  tlio  action  of  tliu  Voltaic  pil«,  Pr(vu6t  ami 
Dunian '  exj>eriinentoil  liritt  out>>iiJe  of  thn  uiiinnl  hody.  For 
tliti>  pDrpoM  they  placed  a  <Iry,  fnsible  stone,  weighing  ninety- 
two  grains,  in  a  resell  lilU'd  with  water,  connected  it  through 
pintina  wirw  with  tho  {mIcH  of  a  pile  ooni^kting  of  on«  hun- 
dred  and  twenty-five  ]>air»,  and  fonnd  that  the  mcctinnickl 
aotigu  of  the  gasc*,  formed  thrungh  decon]po<iition  of  tlie 
watiT.  atnoniited,  by  renewing  tlie  charge  every  hour,  to 
twelve  grains  in  the  first  twelve  honrs;  that  tbe  Dtone  ww 
softened,  and  fell  asunder  on  the  slightest  pressore,  after  an 
additional  action  of  »ixtucn  honra.  They  idso  cspcrini«iitcd 
on  animals.  The  appuratn«  consisted  of  an  elastic  •oond, 
(•nclofiing  two  platina  coiidactors.,  isulateil  from  each  other, 
which  were  covered  with  silk,  except  on  tholr  ends.  The 
tuniiinntion  of  each  condnctor  was  fastened  to  a  small  ivory 
bemiiiphere,  on  the  flat  surface  of  which  the  phitina  lay  bare, 
and  was  t»  tw  applied  to  the  ctoiie.  Both  liemisphem, 
when  placed  in  apiKcition,  fonne<I  a  Imtton,  wbldi  eltMted 
tlie  opening  of  the  sound.  By  means  of  such  nn  inHtmineiit, 
tliey  introduced  a  fhsible  stone  into  the  Iila<lder  of  a  hitch, 
whirh  they  then  dilat4?d  tlirong)i'ii\ject]ons  of  tepid  water, 
preventing  reflux  l>y  closing  the  opening  of  the  sound ; 
whivli  done,  the  conductors  were  ooanooteil  with  tbe  jiolea 
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of  R  bftttorj,  couaistiug  of  one  liundred  aiid  t>itrty-fir«  ptin 
of  i>]atc8.  Aftor  a  few  movcaiciiU,  ttm  ntiiiiml  nim&lnod 
qaiet.  and  bore  Uie  action  of  the  current  for  an  honr.  On 
withdruwiog  tbe  sound,  plain  traces  of  diiiiQt«gration  of  thu 
etonu  could  bo  i>orc«ived.  Tti«  gante  ex])crimcnt  waa  t«- 
|>Oitt«(t  fur  nix  coitBOi-tttivc  tlajit,  in  the  morning  and  ervniii^, 
for  an  hour,  until  the  vtono  became  bo  fragile  that  tb«y  had 
(0  desbt  &om  fnrtber  intnidudng  it.  WbiHi  thoy  killod  iho 
animal,  aAur  a  few  days,  the  bladder  wa«  found  tn  tx*  per- 
fectly itonnnl,  and  without  itny  injury,  Thu^  uutlion  aild 
that  the  aanie  method  could  be  cjnployed  for  tbe  solutiuii  of 
numeroua  vedcutar  calculi,  eondbting  of  saline  combinatlong, 
but  not  in  &ucb  concretioiut  fonnud  vxt-huivuly,  or  nearly  so, 
of  uric  acid.  They  ateo  add  that  an  addition  of  dilotod 
nitric  acid  would  probably  facilitate  tlie  notion  of  the  fpJ> 
vanic  pile  more  than  pure  water. 

n.  Benoe  Jones,'  proceeding  From  the  suppoeition  that, 
tt  the  continued  current  it^  able  to  decomjKW)  a  KiUilion  (if 
the  nltiate  of  i>uta»li  in  jxttiwh  and  nitric  add,  probiiMy  uri- 
nary calculi  placed  between  tlie  electrodeft  of  a  galvaniR  twt- 
tery  vould  be  attacked  by  tlio  pota&h  at  tbe  nt>g»(!vn  [ndd, 
and  by  the  nitric  acid  at  the  positive  jmlu,  brought  first  a 
coin[iact  piece  of  »tono  formed  of  uric  acid  in  a  ftaturatcd  Mt- 
lulion  of  nitrate  nf  |M>taAb  l»»»twi»n  thp  eloxrtrrHlea  of  a  Gnire'* 
battery  of  ten  piiirs.  The  li<iuid  was  foon  l>oiling,  and,  nftor 
thrue  liom«,  tbe  Btoue  wa«  reduced  to  one-balf  it£  size.  Be 
now  tried  a  more  dilute<l  Hilurion,  kept  at  the  tera|ierHtun» 
of  the  Uoman  body,  and  found  tbat,  under  the«e  oirRiim- 
Btan(!ee,  there  were  diseolred  in  one  hour: 

%•    intaaefaridwU: 
t-U  P»1m «f  pboaplMU  oTliM. 
^-i    gr^t  of  oiakle  at  limo. 

1-9    gninauf  •  milluraoTufk  hM  md  oxalate  of  llMa 
(^-af  ^•Ini  of*  mliwnt  «r DuUu  utd  pboapk«i«  of  okkwMaa  MnL 

■  Oa  Um  DlMobliai  of  VAmj  C^lnll  Id  TKIuu  SaUm  nald*  M  ik»  1mt~ 
ponwre  «f  ib«  Badf  hf  On  Hi  at  Sltotrfoit;.    rtiUoHphM 
IBM.  |Mgi4l01-lll«. 
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These  refiulte,  at  least,  were  obtained  in  etonee  wliich 
bad  b»eii  irmoviHl  long  ago  ft<oiii  thv  blnddor,  uicl  conso- 
qiK-iitly  were  tcpj  drj".  Tlio  )om  dry  tlie  slimca,  tlie  fiwler, 
the  )€«3  dilnte  the  Mlntion  of  nitric  acid,  the  slower  the 
operation  proceeded.  It  niftj  be  SMunied  tbnt  stuticu  in  the 
Mit'ldvr  arv  ouiur  diKHoIvixl  tlinn  tlioa^;  wliEoli  are  for  a  Ion;; 
time  withuiit  the  blaiUk-r  and  very  dry,  hecnuiie  in  the  Hmt 
caae  the  electric  cnrrent  ia  mofe  capable  of  penetrating  tlte 
aubetaiioc  itficif  mid  of  tu;titi<;  on  it,  while  in  Uio  latter  cbm. 
It  can  act  only  on  the  HUmjiiuding  Htxnid.  Up  to  the  pre*- 
ent  time,  a  proper  instmmcnt  ia  wanted  for  tJiia  operation 
in  t]je  hntnan  Iwdy.  The  instninipot  must,  aet'ordin);  to. 
Bcnoo  JoDc-e,  fulfil  the  following  indi('Atii>nit :  I.  The  ittono 
miLit  through  it  be  iMotated  in  tlie  bladder.  S.  The  mitooiu 
menihrnne  of  the  bladder  and  urelhrn  nnut  not  he  nttnc-ked 
by  the  chetnical  proooss.  3.  A  oontrivanco  uinet  tie  adopted 
which  on  one  aide  keepe  down  the  tempenture  of  the  li([tiid 
in  tlie  liladdL-r,  and,  on  the  <)ther  Kidc,  providte  for  tlio  eft- 
capo  of  the  gaee*  developed  in  tlie  bladder. 

J),  ^^rieit'j  for  th«  Removal  qf  Poixmottt  MftaU  from  ■ 
tA4  Orga»i*m, 

Verqn6*  and  Poey,  in  Havana,'  have  naed  continued 
cuirentd  for  the  reino^  of  poisonous  metale  from  the  organ- 
tBm.  Vorqn^5  niaile  the  first  oxjwriuK-nl  on  IiiinM.-If,  1853. 
He  had,  while  gilding  and  dilvuring  by  gMl\  iini»ni,  contracted 
a  malignant  ulceration  on  tLe  doraal  mrfaoe  of  hia  luuidn, 
which  defied  all  niean»  of  treatment.  lie  tlien  dipped  \m 
hknds  into  an  electnx'heniieaJ  Inttli  iXHiiitMrttxl  with  rhc  posi- 
tive polo  of  a  Voltaic  pile.  Aflvr  (lOe^'n  miiiutoa  a  metallic 
plate,  oonnecte<l  with  the  negative  ]>olo,  wan  oovervd  with  a 
tliin  layer  of  g«>|i]  and  Hilvur ;  after  tlie  nae  of  a  few  such 
batba,  Uie  ulcere  healed  radically.    The  eleotro-dioniical  bath 

■  Htnofav  Mr  «b«  NmnIU  ApfiUMdoa  4t  I'nMlnehfah  k  rRitfMdoa 
ilHM4UiulBiNitdt«84^ra«ild<MrOrfuliM«.  CampLfmL,4aVimA. 
dM8d«MM^IM»,NixS:  Ou.  )U4.  iW  P«rl«.  1«U,  K«.  16. 


490 


BKUOTAL  OF  UBTAU  TKOU  TIIK  SOnT. 


is  prepared  in  the  following  manner :  In  a  metnltic  toli  !mv 
Intcd  from  iJic  fldor,  n  loii(r  t>cn<'h  is  i>lft(H'<l  wliirli  nfntin  U 
»uliit(.<()  from  ilw  tub.  The  [>»tiL-iit  in  now  put  tutu  tlic  IwUi^ 
hi«  imn  being  held  hy  supporte  uttiu.'liod  b»  the  bench.  TIm 
till)  ir)  filltxl  with  AC  id  II  111  till  wiiK^r,  nitric  ocid  K'iti;;  wviX^ 
if  iiiurciiry,  p>l"l,  it  nilvcr,  is  to  Iw  extrai-tod,  luid  rulpburic 
Acid,  if  lend  U)  to  be  extracted.  As  soon  ut  tlie  p«Hont  ia 
sitting  in  the  bmtli,  th«  tub  in  connected  with  the  nejrntive 
pole  of  ft  pile  of  from  ten  to  tliirty  triirbou  and  ])latinB  e1^ 
menb»  hrnHnf;  a  diftmeter  of  forty  millimetre^  niid  a  height  u( 
two  hnndrod  and  seventeen  millimetres,  while  lie  liinifelf 
takes  tlie  positive  pule,  fnniii>hpd  with  u  eondtictor,  tlie  ban- 
die  of  which  1«  corcn>d  by  ISnt  (in  order  to  avoid  the  violent 
burning),  iiUematel}'  into  the  rifrht  and  left  hand.  Iii  tlus 
position  the  current  enters  through  the  arm,  circulate*  from 
bead  to  fool,  and  Is  neutralized  on  the  wulU  of  the  tnb  or  un 
the  plate  of  the  negalive  pole.  Puey  hiw  thui)  extrarli^l  a 
large  quantity  of  mercury  from  a  man'*  femur  and  tihia, 
vliiob  wore  supposed  to  have  contained  tlie  meud  for  flAeen 
weekT>.  Tho  acidnhtte<l  n-atcr  i«  said  to  l>pcnme  negative 
electric  and  to  be  dccompoMd,  m  that  giu^bnhbU'c  are  9vm 
to  rise.  The  metallic  Hpobi  varied  from  micrn«onpi<sl  unall- 
noM  to  the  size  of  a  pea.  The  extractod  metal  is  tonnd  again 
in  three  furin«:  1.  On  tliu  wftll«  of  the  tnb;  3.  In  the  ot- 
iDwphero  of  the  room,  in  cotiaeqnenca  of  the  eTa|>oration 
CBuaed  by  ttte  heat  generated  through  the  operatioD ;  8.  In 
the  water  contained  in  the  tnb. 

Caplin,  of  I<ondon,  repeated  tbew  experiments.  Dr. 
Heding,  of  Parii),'  placed  a  pAtient,  RnfToring  for  yean  fVnm 
merenrial  poiM)ning,  in  a  batli  containing  eight  hnmlred  lltroa 
of  water  and  one  Icilngramme  of  nitric  neid.  The  ntf^ro 
pole  of  a  ThmMtn's  battery  of  twenty  paint  was  all»ohi.'^  to  a 
copiwr  plate  imme«x*d  tn  the  laulated  tnb,  and  the  jwidtivo 
pole  put  in  the  hand  of  tlie  patient,  who  was  also  iwhttMl 

■  TaftUtll  dar  SS  VmhumIiibi  dtvurlifr  NkWrfaneW  nai  Amsi*  la 
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from  tlie  tub.  After  tlio  fifUi  iMth,  wKicli  liuite«l  for  one 
hoar,  rabnitnitv  of  mercury  wm  found  on  tlie  bottom  of 
tho  tub,  wliicli  uould  l>«  proved  by  tfieting  with  iodide  of 
potaaJi  and  hydroeulph.  of  ammon.  A  gntj-gnxHikh  pro- 
cipitiite  uu  the  nefcatire  pUto  wm  changod,  by  rubbing  it 
irith  lh«  finger,  Into  a  diittinct  anml^m,  w}ii<'li  disajipfared 
again  by  tieating  over  tb«  fire.  Finnlly,  i\w  niicnj#vji><j 
prored  the  peculiarly  sprinkled  menmrial  f;1obulue  of  time 
fbntt  MHamed  by  the  rapidly-depouted  fnlranopliwtic  pre- 
capfttte. 

m,  VLwumoTT!  AS  A  8TTvcLA.vr  i»  MEUDOAxmona. 

The  resnlta  of  tho  treatment  of  [<«oudoArthtxMJa  an,  on 
the  wbole,  not  very  satiiifiictory.  Tlie  rubbing  of  the  frac- 
tured i^urfiuAs  ngainet  each  other,  the  forcible  t4retc)iiiig  And 
bending;,  to  break  the  adhesions,  and  to  produce  an  irrita- 
tion ;  finally,  the  ikcu]mneture,  made  in  auoh  a  manner  a« 
to  leave  the  needles  intnxluccd  Wtween  the  fractured  ends 
fvT  five  or  six  <)ity»,  givu  rarely  tiie  desired  n>»nlt,  and  soon 
the  netou  and  ligature,  or  the  drilling  of  tlie  fHictunHl  end*, 
and  the  introiluction  i>f  picoee  of  ivory  or  Iwne,  or,  finally, 
the  introduction  uf  wires,  ha^-o  been  tried.  As,  however, 
twttw  and  ligatnre  frcHiuently  cause  suppuration  and  uo- 
croitiii  of  the  fractured  end^,  m  the  introduction  of  metal 
pegs,  ivory  naila,  otv.,  produces  often  no  formation  of  callus, 
but  rather  absorption  of  fwiDe,  one  method  deserves  mention 
vhldi  bt  )H-rfi.-clly  free  fmrn  daiii^-r,  and  yet  effcetive  in  sin- 
gle caaaa,  namely,  flcctnipuncture. 

Tims,  Heidenreich,'  reporta  tlie  following  eiuo  which  oo- 
currci!  tn  Utiniiann  :  A  Imiisveree  fraclnre  of  the  tibia  and 
fibula  hiu)  nut  united  after  four  weeks.  Bnruuinn  then  ap- 
plied a  suitable  bandagi>,  and  tlnrn  paiM^I  the  electric  eiil^ 
rent  dntly,  fur  half  an  hour,  through  the  fracture,  by  inwtu 
of  two  niX'tUes,  introduced  on  opposite  sidis.  Suppuration, 
formation  of  oallna,  and  rocoveri-  followed. 

I  Banato  ihr  Tbmptatudien  rbjrHk.  Ihm.  ftt  tn. 
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Hall'  united  through  the  same  method,  in  the  York 
County  Hospital,  a  fracture  of  the  lower  portion  of  the 
thigh,  which  had  occurred  a  year  ago,  and  remained  un- 
united. He  introdnced  a  needle  on  either  side  of  the  thigh 
into  the  epace  between  the  fractured  fragments,  and  allowed 
the  continued  current  to  pass  through  for  some  time.  The 
operation  was  repeated  daily  for  fourteen  days,  and  resulted 
in  recovery. 

Halin,  of  Stnttgart,'  reports  the  following  case :  a  young 
man  suffered  from  a  separation  of  the  femoral  epiphysis 
(perhaps  fincture  of  the  neck)  in  consequence  of  a  fall  on 
the  right  hip,  which  resulted  in  the  formation  of  a  false 
joint,  for  the  treatment  of  which,  banda^ag  and  irritating 
means  were  employed  in  vain.  H,  resorted  to  electropunc- 
ture ;  he  placed  two  needles  between  the  fragments,  passing 
the  induction  current  of  the  rotation  apparatus  through 
them  daily  for  from  fifteen  to  twenty  minutes.  No  im- 
provement being  noticed  after  eight  days,  he  employed  the 
constant  current,  when,  after  the  sixth  application,  inflam- 
mation kindled  up  around  the  needles,  followed  within  ten 
weeks  by  a  union  of  the  fractured  parts. 

'  Medical  Ttmee  aad  Guette,  November  IS,  1BB3,  p€ge  SO. 

*  ZwiAchrift  fiir  Woiulilrito  and  Geburufaeirer,  Bud  liiL,  ll«fl  a. 
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[Tb«  MOMipaKjiag  «M  nprwanti  tlw  IniladkB  •p|Mt«lin  if  Dr.  J«na« 
KliUcr,  tn  iu  UMt  inqvoted  fctin,  hU  dsHitfiilimt  «f  ttM  bimnrat,  tai 
iht  HOMier  of  ofttuiag  It,  woMnpatt;  Ibc  ftppantna,  vlikb  i*  rOMrlubl} 
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lU  to  Iba  Mdkil  pncdtioiwr  u  ihk.— W.  jL  ILJ 
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^^In  9vlatnNi^  47i, 

hi  StoMnoM  Bsodnltaw,  Tumora, 

Ukpn,  (Wl,  (T4. 
QaliraniMiwa  of  Uio  BrmpUhMlo,  IM. 

tn  VukM  aaJ  AMMtaou,  44*. 

Oanarii  Banurka,  III. 
ai*Ma-I,arjn«aal  l-antlraU,  IM. 
QWHI*!  Ualunr,  1(0. 
Oitwaalocr,  KbMiUll' IM.  4U. 


ItMTt,  XidHUoa  i^Um,  M. 
IttalatT  of  lloUloal  ElMUicUr,  L 


ImpafUnat  «f  HmHWit  tn  Iho  Dbr- 
noila  aui  Prnciwata  «f  I>*««lnk  At 
IMlona,  IN. 

trnpotann.  Ml. 

UmInM  awl  Dlnot  Irrtwhni,  UO. 

InowtinnM*  of  Vria*,  4M. 

ln<ltMtluo  Appanto*  uf  PuU,  til. 

and  Coortaiii  Cumnu.  4M, 

InhotUa  PanJjila,  IIR. 

laMtrapMd    a^    OiwiMM    CwtmM, 

MaUiDdaarwliiibtM. 
Iria,Ba4uib««7Ik«- 
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IHDSZ, 


Imtabilitj  of  the  Anditorj  Nerva,  1i. 

ObBemUan*  on,  M. 

of   Iho    01f«oWij   and    Quatatoiy 

Nerves,  78. 

of  the  Optic  Nerve,  Tl. 

Eclatiori  of,  BT. 

aftheSkin,  £8. 

IrritBtion  of  Fhci»I  Nerve,  1*«. 

Indireel  and  Direct,  ISO. 

of  Ihe  Motor  Nert'GS,ato.,  US. 

ofMuacles,  lU. 

ofMuBctcBofEye,  161. 

^—  of  Muaolea  of  Laryox,  153. 

of  Nsrves  of  Arm,  1*8. 

of  Nerves  of  Lower  Exlromity,  149. 

Beflei  indSvmpnthetio,  151. 

of  the  Skin,  141. 

of  Skin  uid  Miuctes,  144. 

of  V«|fuij  Diaphragm,  etc,  147. 

K. 

Eeil's  Apporetiu,  118. 


LttryngoBl  Para] jsis,  435. 

Idiynx,  IrrttatioQ  or  Musclea  of,  ICS. 

Laws  of  the  CoDstsnt  Corrent,  411. 
Lead  Puralyaii,  291. 

Panilynin,  427. 

Locomotor  Ataxia,  316. 

Ataxia,  S93. 

Ataxia,  Casea  Of,  EIT. 

M. 
Marsliall  Hall's  ObservatianB,  191. 
Medical  Eli-ctricitj',  lliitorj  of,  1. 
Ui.-tais,  from  Ilic  On^iiiD,  Eluctricit; 

f"r  trie  Komoval  ofPoiaonoua,  489. 
Uethods  of  Uaiug  Interrupted  uiid  Con- 

stADt  CurrcntH,  IS9. 
Middi'ldorpl'a  Bslt^'rv,  100. 
MidwifiTv,  Elect ritity  in,  45B. 
.  and  Gyueoolo^y,  tlcctrieitv   in, 

45a. 
HoiliflcatioD  of  Da  BoLh's  Apparatus, 

13B. 
Motor  Norvi'B,  Irritation  of  the,  148, 
and  Muooles,  Action  of  the  Cm- 

ri'iit  on,  44. 
MfilliT'M  Exjierimvnt,  39. 
MuH-'h'^,  Aetiona  of  vurioua,  lOS. 

,  Eiollntion  of  Laryim^'al,  153. 

,  Irritation  of,  14-1. 

,  Spoi-ra  of  the  Faiual,  BBS, 

Huacular  Atri^jihy,  Prugroaaive,  3ST. 
Paralyais,  S8T. 

N. 
Ncaf-WaKHer  Apparatiu,  119. 
Hervea  of  Lower  Eitnoiity,  IrritaUon 

of,  149. 
Kerve  and  Muwle  Eleotrictt;,  SI. 


Nervea,  Paralysis  of  certain,  ITT. 

of  Sense,  Electridty  and  the,  48. 

of  Special  Sense,  ExcitatioD  of  the, 

IBS. 
Nervoua  and  Muscular  FaraJysia,  408. 

Paralysis,  864. 

Neuralgia,  SOT. 

0. 

Obaoare  Muaonlar  Paralysia,  iB6. 
ObservaUons,  Eekbard'sandPflOger'K, 
63. 

on  IrritabllilJ,  9*. 

,  Marabatl  Hdl's,  IBl. 

,  Bemak'a,  14fi. 

,Todd'a,  193. 

Orgsnie  Musclea,  Electricitv  of,  38. 

MusoluOj  E:icitation  of.  fll. 

Oi^niam,  Eleotrioily  for  the  Removal 

of  PoitionoUB  Metals  tnm  the,  i*il. 
Olfertory  and  Oustatorj  Nerves,  Iirita- 

bilil}-  of  the,  T3. 
Opacities  of  the  Cornea,  479. 
Optic  Nerve,  Irrilability  of,  71. 

P. 

Paralysis,  379. 

,  of  Adults,  Spinal,  239. 

,  Cerebral,  m. 

,  Cerebral,  197. 

,  Cerebral,  378. 

,  Cmc  of  Cerebral,  195. 

,  Cases  of  Cerebral,  1»B, 

,  Changes  produced  by,  19^» 

,  iryntcrical,  afi3. 

,  CsBe  of  llynterical,  204. 

—  of  Certain  Nerves,  177. 
,  Facial,  413. 

,  GloBBo-Laiyngeal,  300. 

,  Infantile,  319. 

,  Ijirviigeal,  435, 

,  Leaf!,  437. 

,  Lead,  3B1. 

,  Cb«o  c.f  Lead,  IBl. 

,  Muscular,  a«T, 

,  Nervoun,  354. 

~ — ',  NervoUH  and  Huacular,  403. 

,  Obscure  Muscular,  SS5. 

,  Coae  of  Rheumatic,  18S. 

,  Secondary,  424. 

,  Spinal,  m. 

,  Spinal,  343. 

,  Spinal,  SSB. 

,  of  thu  Sympathetic,  647. 

,  Traumatic,  433. 

,  Coseof  Tmunaatio,  IM. 

,  Cane  of  Traumatic,  310. 

,  Writura',  «M, 

FaralTiiiig  Action  of  the  Constant  Cur- 
rent, i>9. 

Phcnomeaa  of  Ibe  Cooataot  Correut, 
60, 

of  Curraot  TatitUoii;  45. 


ISDEX. 
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Phrnomcna  of  Eleotrolonns,  5S. 
Fuji,  Induction  Apparatua  of,  118. 
Poies,  I'osiliona  of  the,  16B. 
Progros-'ivc  Muaculnr  Atrophy,  3ST. 
PiwuilDiirtliroHiB,  ElecLrictty  u  a  SUmu- 
'  Unt  ID,  431. 

R. 
Rapid  and  Slow  Incemiptioiu,  I&T. 
Rcflti  CuiitruclioiiB^  IflS. 

and SjnipBlhstio  Irritation,  164. 

Rulntii>n9  ol'luduced  and CoQBtsnC  Cur- 
rents, 61. 

of  IrrluhilLlj,  67. 

Rcmiilt'e  Hattcry,  1^6. 

Ob:«<.'ri'alLoQS,  H5. 

Respiratirin,  EieilHtion  of,  i23. 
Rlu'Uruutio  E.widotioiu,  439. 
RbcumatifliD,  HO. 
Bogcuthal'ii  Law,  G9. 

S. 
Saxton-EltiiHrhsuacD  AppaiaCiu,  114. 
Bocoiidury  HuralTeis,  4S4. 
fitcrctioon  and  Excretioofl  auppreaaed, 

4M. 
Scnne.i,  ExFitstion  of  the  Special,  155. 
B«ndihiLirv.  Eleclro-mu^ular,  47. 
Skill,  Erlict  of  iUb  ElBOlrie  CSirrenC  on 

Uie.W. 

,  Irritalion  of  Ihc,  141. 

,  Imiability  of,  69. 

and  .MuBcics,  Irritation  of,  144. 

SpauiDJ).  34.S, 

SpaMDof  [lm  Facial  Muiolea,  863. 

Spaa  1 11.  ^'aJio-nlo1o^,  047. 

Sinunl  Ciird,  Elvclhcal  EitiUtion  of  the, 

76. 
Spinal  Paraijais,  ESS. 

-209. 

MS. 

of  Adults,  839. 

Sc^'thri'TV  .'Vpparatiui,  117* 

BoUctv.  102. 

Inrj^  Batlory,  104. 

Blrictuiee,  OalvaDiam  in,  47S. 

S3 


Stricturas,   GalTaniam   in   Exudations, 

Tumora,  Uloem,  elo.,474. 
Suppreawd  Secrotioos  and  Excretion*, 

448. 
PurgK'iy,  Electricity  in,  460. 
Syiu pathetic,  B1ao<l-veiwela  and,  S3. 
Syin^'atlictio,  Excitation  of  tlie,  i9. 

ttalvaniiation  of  the,  403. 

Paralyaia  of  the,  £47. 

T. 

Tcmpentiire,  Qalvanic  Action  and,  4S. 

Ti^tanimtinn,  43. 

Thiraiieutiot  of  tha  Conatant  CuiTcnt, 
1.-^8. 

Tliermio  Etfects,  Electricily  for  the 
Gi'neration  of,  460. 

Th"m!<oii'»  PoiflTiinlion  Battery,  111. 

T'-Ud'a  Obfcrvations,  l»S. 

Ti>ttii;c.lliB,  S70. 

Traumalio  E.iudationa,  445. 

Paralvaia,  i2-2. 

Toniom  4,Hii. 

Galvanixm  in  Stricturee,  Exuda- 
tion*, Clocra,  etc.,  474. 

r. 

Ciccra,  GalTaniim  in  Stri(^turpi<,  Exuda- 
tion*,  Tumors,  etc.,  474. 

Galvanic  Treatment  of,  iM. 

Urinary  and  Sexual  Ur^'ans,  Excitation 
iif  the,  64. 

Driue,  Incontinence  of^  432. 

T. 

Vajtua,  Diaphrapn,  etc.,  Imtalion  of, 

147. 
Varicea  and  Aneurinma,  Galvaniam  in, 

4'iS. 
Various  Applicationa.  165. 
Vaa>>-niotor  Spai^aj,  347. 
Voltaic  Induction  Apparatus,  113. 

w. 

Vritera'  Paralyaia,  SU. 


T&K  XSO. 


Elliot's  Obstetric  Clinic. 

A  PrtKtiaU  Cmlriltalioa  to  tht  Study  q/"  ObtUtnet  and  the  £>!»■ 
ttuno/  Wonun  and  Childrtn.  Ujr  Gkorub  T.  Eluut,  Jr^ 
A.  M.,  M.  D.,  PtoC  of  OlMtDltica  nixJ  tlic  r>iv;A*.-ii  of  Wonico 
and  Ohildron  Id  the  1I«lt«ru«  lloifiital  Mtrlii^]  C<>ltL-i;«,  Pbv«i- 
«[aii  to  BelleviM  Uo»pIUl  and  to  ibo  New  Voile  Lviri|(-iii  Uo«> 
plul,  ete.,  etc    Svo,  pp^  4fia        .  .  'ClMli,  «4.fiO 

This  Talama,  b;  Dr.  EUiat.  (•  bkMil  upon  a  Urft  •ipfriono*,  Isdadlac  b«rtMB  , 
ftm  of  itTriM  in  tba  Ijing-in  dfptrlDrnt  of  B«I1«*d«  HMpital  of  ifai>  tilj.  Tki  j 
b«»k  hw  nuncud  uarli*d  •tteBtioo,  ani]  bu  cUcilcd  frna  lli«  »«d>nl  prawt  bolk  ^ 
of  Iki*  eeunir;  >od  Burofo,  Iho  oioM  lallerl*!  comOMOdUloa^  II  U  JiuU;  I 
li*T»d  lb«l  Ikt  work  la  OM  of  tbo  noot  Talmtbl*  oeslrltellont  U  obuMne  Uunwra  \ 
that  bM  appoHtd  Ihr  nua^  r«nr«.  and,  bifaw  oowoontlr  prMtteal  in  lU  obanMM;  < 
oanw*  (Ul  to  bo  «f  ittMt  octvIm  to  obatatrUiaoa. 

"  Til*  mum*  k*  Dr.  Ktbot  hat  Muatfj  ha*  nla*.  alikoart  la  •  dl Anal  dlnMloo,  (tan 
U«l  ol  lb*  Bdlnfcatth  pfcrHHin  OX.  Paaaa.  amamw  i*  OOitaWw).  Tb«  aaiwtil»  ma> 
wlilwi  u  tiiT*  tiaa  pAaclpdr  ntitnt  tbiMgk  a  Mraoa  ol  IbanaM  ra*r*  la  (b^  UcUtva* 
fboplul  Nsw  Tuili.  ilarifv  Iha  wbrta  iif  vMSlHa  lb«  hUmt  bM  •■«  Hinc^  ■>>  cllnl- 
gal  (nrhliiB.  Tb*  am  nuwcUMtlad  Inu  a  budMim  nilaai*  lOwlnM  tUlhOulT  <b«  aw- 
MIlM  4ad  dlMppnlnUaMU.  a*  <nlt  m  Iba  UO^u—  and  wioaaita,  wblch  an  laaannM* 
■        -   -  - -    ,  wM^wriir  dWeaHlM.  co- 


(ivm  tha  raapuatlUa  imcllM  <f  eki«atrtel-«  Una  of  pfarlts*  wi       ...  .  ._     .... 

■aodilbainaiaMn<il«l«HnKO,lb«  t^ibaal  akill.  lad  Iba  po«a>  of  acUag  n wiatly  tm  » 
wManMaSnoK*.    Dr.  RHiM'alimflU  a«t4aM  appaan  lo  W  oMaailaa  aMvinni  bati 
ilMobaptora  on  Iba  Nlatloaa  dt  aibamtaada  M  iiraibinri  aato-oariaia  bNaavtlUM,  Uw  !»• 
aaWloit  nf  labor,  aad  tt»4aww«  ■bicfc  artaagwa  enatiiaiiiaaat  Iba  Caa*«.  ara  bT^aawTlajl 
or»raWpuiii«l.    n*pl<*Mriw(lMlalMB(iblaMMakao  OftaaMro'  Dr.  Bllirf**' 
TOlumdmrunoadbTlbataroaaaaaocalbubaiaaaapapIlallhaDabllB  Lllv-la  BaaplMl  ^ 
wbf  D  Dr,  sbakelua  waa  waMir.    W*  taa  aanalalt  ut  ibal  Ua  laadilai*  raBaci  craal  csM 
aiMn  Ilia  Alioa  M>Wr.*--£aa4M  XmmT.  AprU  11.  UH. 

'-ThlamajbawldMbcfcnCtoatlaaaaf  banaa*an«rlbapneilll«acT'ao«sbaBI1.*  W 
tban  IL*  And*  a  wUar  mnolUMf  Am  Ooow*  uodir  bU  obamaUoa  to  onllnan  pracUr*  | 
U  tbam  ba  laaiw  Iba  andlcallon  or  Iba  Boal  rawat  lai|imtamria  or  bla  ail ;  la  ibatn  b«  I 
Sad*  Uif  aoimucpan  or  iaaaa  nbkb  bare  c  -    '- " 

OUfflD  _ 

«•<)  a  abado*  un  Iba  NHoriMM*  •(( 

m  faadnrita  of  aran  Uad  M> 

_     _iar<hlabtadlaaarlufaaca](bar«aapti>ba<ilTallbai 

toTaalBrtabaad.  ■  ■  ■  HB»rtlnanniantaaaaua»,*rarahH«,lot .   . 

lilaw«fb»e>mrfliliwloin«.aad»e  gwiaiwd  H  at  (Mil}  at  pMalU%!, 

. Ii  M(toM«dBCIteaula((BUa>a«n«rntal*>pHi(W<^afkau«MM'l 

aWIIT.  aad  bleb  paiWoa  aa  aa  — aaiilt^  fre«  on*  "f  iba  1— 4lnt  atPaala  ol  oar  CiwarrT.  J 
ant  aa  aabaMtaM*  ^miaa  «•  oar  nUaaat  aadlcal  UiarMnra,' —  AmtrUm  Jtmnalif  I 
JWlaal  9Min«.  Aprtt.  MU. 

■■All 
hardli*'    . 
AMlbitM. 

"TOabaobb«alhaftLi>aMiot  baaahal  laatlto  ibraaiboM,  to  ralirrara  lo  dlanoalL . < 
■Mbfdacr,  ibaaiMMIoal  aol  opaialtta  ataoMltaca.    It  ■«■  to  baa*  In  ^mbm  a  «!*•(  . 
aauaainfmlBaMatatonDailoa  JalbadipaiMiaimf  obaimriaa.l»  »  ailiaauta  aadaaryj 
I  wwajgal—  aad^iaT«i»nd  »Uwa«iba  |»liaiUii."— ClaiJaaJ  | 

IVeai  Iba  Aawi^i—  fwi»  | 


oa<a1a>hltbkrfNMarra 

"  An*  *ro  net  naar  Soak*  I 


batadaaibataHnoraal 
Msa  aa  U  adaM  MMa  i 
W«  4a  ttna  waka«M  It  1  * 


[batorAM«>laBda,UlalamaaMa  hr  Iba  pfatf  lUaaa*  af  obamx' 
raala  paaMka  and  MaMair  la  ■  Ibtbt  plaoa,  lb<  ooantanan  o<  vbi 
«.  Ufa  bank." -Xna  Ibr*  JMtMlJMmA  PateaaiT.llWI. 


ii>r  ba  win 
vbWb  to  Kill  not , 


■Ma,  aasMdliw  lo  !»•  wom 
OHmimtd  OUtmr,  Aprtt. 

"Aaackala.va  kaovof  ■>  mallai' lawfe  wblrh  baa        _ _  ,..   „  , 

wtalcb *aa to oaatparad  vM  n.    R  oiicbi  M  to  (a  (to  toBdauT  a>Hr  H'MmMM'ol<">4^4 
rMibac«uiin."-«o«MJMItfaadAtfyl«alAm«l.  ^ 


"Om  «f  Uw  Boal  altntan  an  vail  aa  Immtw  laatraMf*  mrta  «a  hava  had  lb«4 
ptaMaraoTiavlbM.  In  ata  aaalan.  wt  wtnaaand  li  aa  naa  toiflak  *■  aqi"!  la  i^a  ttngHtb 
hwaac*.  aa  napiOa  aUnlaM  Initrwaian  In  obaiaiitaa.'-  lai.  Jbw.  tT  WmtHw.  Aa«.  ML  1 
Maar  nph  Maff  vaiitUaoan  Mol-U  tol  hir  ^OM*  oaald,  wrlw  a  bM*  aa  dlado. 
nMad  bf  mtiat.  n*!  of  pn|adlca^  blo«r  (arll^.  ntofliaii  ■} lafcn>al.  aad  ntUaa  af 
araHUoi.  WbP*  oa  da  a-i  aa^  Iba  boak  la  h^Jaaa.  va  ■»  ttara  la  a<i  fc~k  ■- 
(i»aa«Mml  lUaiatora  Ibat  aarpoaM  ibia  hh  ■  •  ■  •  r»»  voik  M>  n 
bla  Srat.bon  bwb  or  Tolaat,  ■•<  abawa  bmt  taa  upiMdaaUUa  to  to>  Iu4,  rli  I 
•wliM|ilui,lB*antBlnBC«parl>Ma,aad  bawdWiaMlf  to  haitnlM  M<>»'  -  .  . 
Bm  bla  toab  abo«  hocb  Mara.  Ii  ta  ib«  vaab  <t  a  paraldui  oi  Urk  -iwmimi.  •  «^>B. 
•aUoa  w  wMcli  oba<a«rU  aaiban  anolMa  Oaadam-li  rtowa  qoaiiitM  oT  *<«1  aid  tUL 
af  kaod  w#f  <IMm<  bf  ••  fOMi  a  ■Hi''-JNMarpt  JMIarfAirM^  hh,  ttMk 


t>.  AtTLJiTOJ'  c  Vff.'S  tISDWAL  Pt/BJJCATIOyS. 


Flint's  Physiology. 


Tlu  Phytiolotf!/  of  Man,  d4tij/n*d  to  njntMt  thf  tamtiny  StaU  ^ 
I'kgnttlo^vit  Seiena  as  ipjJitd  to  Ikt  Ftttteliimi  of  lis  //mium* 
J5<wfy.  Br  AusTis  Fust,  Jr.,  M.  D.,  Prot:  of  l*l.j-»it>logjr 
Slid  MioroM'opy  in  tlm  lt<')lvvucHo«|>iuil  MvOicnl  CulU-n*, 
Fallow  of  Uk'  New  York  Aca<U>in]'  of  Mmliplni?.  ota,  etc; 

Vol.  1.     lotroiliKTlioii^  TImBIockI;  Circulalioii ;  Ue^inlUiii.    tito. 

CMIj  (lliitcxi  paitv) %iJ^ 

Vol.  It.     AliinL-ulaiion;  Dfguttton;  AliMrpUon;  L7mpb,«B(ICIiylA 

Ooili  (Ibid-il  [Kiper) 9*M. 

"  DnCvr  eIm  Imuc  o(  a«  BM  mH  IT*  «ilandnad  (b*Dptolaii  In  COniHOa  ollk  Mkai*  Ikal 
tUttr  tn>  oe  nam  hua  wii-bguk  vn  |i^iMi«i,BD<lhua|kT<ldMDarU>  lUf.  I*.'*)! 


Iiiif  ""I  <nv.ii)R-ni>nia  ocmM  niae*diM>1aM«»v«a>tiiax  hb  Hn*  la  UtnrlHi'UI  n^oM 
11u<'  .  ■ifUmaiM  1tT*I1i«.    Dr.  niD<  uitnmlKMIwUiUii*  *ina  inMahMiB 

llii-  '  ■(|tI  IM  iwoTDliuim  ■Iratilt  iHQnl  ■■  vtMMi*  «(«lu(  <■»  m»j  aHA 

Lu  I  .  |.irl  at  Ox  Mrtea.    W«  nnrt  itaogi  at  U«  «T  b«M  UMllm  ■•  kiiaM 

pill 1..  t'lix.MbiiBii^diwujolliir  bi«umBa>udt.u>4  «•  tnnmniHid  IM*  ima 

1l«irr'ti4/lr  ruuAi3«i»Di  I 
lin<  alitlli)  ' 


.  I'ln  ui  UM  asnea.    m«  nnra  looa  at  is*  «t  d««  iniium  ■•  i 

I'  1 1 » .T  ibo  BvHdi  w  »/  ol)»r  MnsumB  aSiadt.  u>4  «•  tnninnmit  1Mb 

'uuni]>i>Di|>.ali(d'pM,pnctlll>iD«n.aM  knMa.MtMdakMWcBWT**' 


1 1 


niM  U  H  5ei  tDcmpMc;  (be  inl  W» 


MlT  ImiM 


inii'i'  r'-iuinlDa  ponkat  «fa  ewniilhd    ftr  orvy  |kj A'li.l'*!  ««k  <^ 

Ink- 1 1     '  ■■riaawtit  Inannai  imf»«  t  niaUinMi    ■iiIiiIh' miUtuT  ■■ 

taun.  > .  llw  K  Mo  Bat  *l*  Villi  aar  St  ikvao  ital  bar*  <4  lam  rni*  Iw«i  i>n-naail  to  <M 
«wi.  «r  In  limlo  knmww.'v.iMlM  aM  nmV"  JTMliv  c'Uniivlnl  JTif  *■ 

-  •    'rdw 


ih. 


kHh  b»  JuH  Iwt*  Hkliikot,  BM  la  MW  Wh4V  ■< 
i.B  uodrt  IMMTtrdba>d*<4AllmiaMiluL  Dij:^<  < 


D[ui  Ibn*  laula  tlM  aolbm  kniaav  tk»  auDi  1 


Han.  tbtbrtM  irtibMr  ciaialMd.  m4  ewdl»* 


JMWrMmv. 


IHH4.mii  !><• i>r<lu>MiniMIOailM(iiiilbaulvbkb  uaOlmT  la  OmhuIiu     A*  a  lu* 

KBfiifnlUl'<nnMl<'n.  II  wniba»HiBdaMfUll»a«p'»MMlaow,andwa*iiKk  t«)»wnB«a, 
nUdiMe  III  Ilia  tiaiiil*  el  Uw  auMulal  mil  aknlolMriM."— MA"  (Mi*f*p  Awntf  ■ 


STi 


Thcook  I- 
'ItMOnni' 
laR«m(dfl><' 


'  uttfMI  Mber  tlian  pwfcM^Wl  Ntdai.  aa4  !•  nrHnan  atO 
>»  rriia  ircbulial  pabiiUy  U  Im  fctlKlll  hUi-IIIKIlii*  U  a«f 


"rniBilirMirniuiilicauiho*'*  toT»ii«at|sM  Into  Ha  lMi4|aw*7«(a|uattteaar  O* 

IHTaaiiltli;  Dm  iiuni<iT>r  lad  (kana 

U>-  nliiniptua  of  r*<b  •ulilHt.  «•  »i*  J 
•■IkuilUUiv.  K  hr  at  la  (bit  dMpulo 

-  Tbt  fxnybHn  wnik.  JbJbIiie  n«M  >b«  fttuM  laMalmrM,  will  iiiuv*  •  hImM*  aMMHa 
la  nil  ijtxiMDc  maluniHi  Iman  i.bjaMno,    TlM  T«lMia  bahova*  I 


r  raialOT aod eM >drMMl  Amk*  toiiM*  lu ««•  WW 
»)•  Jnilllcdlii  iMrttaw  u>  inmIh*  u  «m>«h4  art 
ulnltiilM  MabarUf  la  •dii>t»llil«."-.V.  J    TUmil 


f«n>tti-i-ili<ii>  nn.  and  OedjlEti  rra>lBh)t  a(3  rl(«.    It  li  •  *«4iai*  wuMl  aUI  W 
{vniri''i<ic  iilTintal  aladtDl.  aodta*  nMkodaftnoca."— 


1>  HMnUHl  «Hh 
iM  hUI  W  ««*■ 


W.4.., 


iiflit  OMMvasb*  aAr  lb*  mM  caopM*  MHwarr  (^  Iba  |lbj  iliilniM 
•l>J7(t»rllb«l*AMMlCiL    Tto»  •«  bro««M  ••■"h  I'UW  *•«  — — ' 


"nM  I— BiK  aaHvl*  UMUd  or  an  dfwmM  to  4klto«IMfM.  «*b  a(  vblrk  la  «fr 
•l|rn«l<*bt  aaeiUuili«!tH4;  on  ibat  k>  vhkh  U  (dm.'— KlXlnt  Awiul  ^  JMMM 

•■T1ii-nlR»lli>c('«Iu«<'lbr  infli  It  i  rrclUil«(iTnki'«>V*rtM*M>.*bl<liat*lla^ 
mtimllvUwth  Intivdanil  I*  «■»»*•  >ta«  Iao>*  uum  U>*  nlnl  tl  Iha  rmlrr.  li  la  aflMai) 
n%iDlMf»>*^M>f^r««>'danl  •>«»«■  ib«  l]rp«WB»Ula>l  ltoa.-->M.  ihtr*. 

••irab>.ri<<i..^<k<iaii|>Mar.>*Hi).*nAil  Ibt  mm  UH.  Mm  Th*  ffMltal  m4 
ao*ltlr«>-  'rokaMallaT«>l«Mla«Brr>wttartliaUiwL*1lliMt.ll*niiU*>NL 

aiun«>4  ItitMad  petoiu7'-»gtta  Mmlknt mUfarffd  AitfMK 

"Tnlb.'wi.'.lcinlviMataariM.tMar.  bat  al  lb*  (MM  1iM«  MflrVNlh  talf4' 
mml'J  lk'Ci1>ilnr>Ul>u<|ihr>bai>(lnlt«lraw,  atHMBlT  ncow—a*  Dr  rilal*iM«b; 
jjapfw,  a*  a  ""J^JJV^IJ^™*'^  '^  dwanM  ■  immhoi  |«m*  •pm  out  UtaMy 


iX  APPLSTO/r  4  CWfi  MKDIVAJ.  PVBUCArwya. 


Maudsley  on  the  Mind. 


Tht  Pkytiotoyy  and  Palhohffyof  iKt  itt»d.  By  Hxyitr  Mauds- 
let,  M.D.,  I'lijBictaii  to  the  West  London  Ilo<|>ilal.  8vo, 
pp.  XT-i43  (tinted  pap«r).        .        .        .        Cloth,  $4.00] 

Dr.  HMtdikj'i  •!■  Ib  Iht  pnpwmtiDB  of  IMi  (*laaw  bM  bwn  1«  trwl  of  lOMUlij 
ffcwMf  i  turn  k  ^7>loloflM)  mb«r  Iku.  u  hu  faUbmto  b«M  tli«  hMx,  Inm  < 
n«Upbf dsal  pobt  of  t]*«,  and  la  hia  blitorr  of  Iki  biinettN  Maifcad,  m  apfia 
to  Ui«  iMaiT»gatloa  of  itM  niod.  ho  *kon  eoBolBitrd/  Iht  tott-co—^  wi»tM    On  1 
fcrortM  roMrt  of  Um  Nteolmao— <■  iMdcH«Ua,  coatawlMorr,  uJ  osrelbbU.    :r« 
book  of  Iha  proaoat  day,  darotad  to  Iba  aMd;  of  A*  vAmi,  liat  oilnoUd  mora  altan- 
UaQ  or  CMuad  oMitt  ooaiinaDl  Ibaa  tbU.     It  U  oaa  of  Iboaa  worki  vltlcti  narii  Oia 
bo|i»oiag  of  a  noir  on  io  lb*  uaAy  of  nwDtil  msmm^  ottd  al  (lio  ouao  ttot  II  b 
oOQOodod  ««  all  Mm  to  ba.  in  lla  pnetioal  perlkai,  a  *eal  ralUU*  guM«  forllMj 
ilajniiti.  daMvlptioo,  and  tnatnani  of  Uaanii;, 

"Dr.HtadilvbMtad  Uwooamt*  tontwttti.aod  OwtfeXoeMCMF,  >htf  KitJ 
l«a«.lnBMhkan«Uaal«nlawlaa.  tbla  toM  la  a  nuwl  «t  auMal  kI(co(  la  d  lla  1 
d*rU.«MAcUdwrillMlllkao««lKlb>ail>dncMU*i«pb}itMOD.  •  •  •  Mut  ■aj] 
nlnaMa  bashTNaToSMB  arltw  br  BhIM  pbjaklav  m  ImwIu.  Masr.aM  all  - 
lonw«f«MnUabMn(to»    BiilliiaxiB»BH»l«liiy»b«aamaiaJa«a#.ita»i 


■adikanftnoMvUtaltr.  TIM  Iba 

«r*oldbilDMlanaU«uiaa,bM 

^vliB  a»  MMtt  a*  tirid.    lalMnva 
MM  la  ika  hMte  of  two  dMtoci  dHBii  or 
XailooiUy  bHTOmd  a  Miv  &<■  l>o*  ■"• 
llH:»ot<b«pb>«M 
TuadatBOMWor 
twac"  ' 
loa 


■■rHMiBdaadwaaaod  iniudi  iHMt  \ 
If  of  OBI  aad  tta  Hmi  la^ln,  ■ 
bad  alanra  boaa  panaaA  •apaiai* 
TbaloMMwd  aoupbn 

-       .    ■  wiimHh  bf  IW  naJlM*  atbof;! 

b«U  iM>t  ••  ibanfMlMl  al«*  M  U*  obMr<aUaM  ' 
•Mtlaaiatd  M  oalkK*^    Tai«N«anDaBcllMI«a  < 


•IM«Biud.wnMb(rWeeaaB«MatMl(  In  b*MJ 
~    ij* boo».--iaada» du.  Bm..  Jlf  K, IWL4 


"Tba  dtW  ebaoiar  h  dwoWd  to  IbonBildwaMta  of ihoioawa  of taMoHy.    ti 
mi,  w«  (Mnk.  Ifibla  ctapiw  **•«  publliaad  la  •  WMIBM  torn  aa<  Madafod 
Uiiwwlioul  lb*  Mad.    lllaaolBllafMMIMn  radactloMaadaMM  Uiilba.lh(il  U  . 
«Mnla*«oa«MMBrttbaib*orb«a^i  10  •■IbWUiwMTCn*.    In  mUm  ha*«  of  I 
Maaddtf  "■  nilaaw, ««  dalM  tMl*  to  aiptwo  oar  bmmAii«b  aMb  lb*  raMU  >< 
and  Io  asMwa  Un  hap*  Ibal  baW  BM  r«l  OMaad  ft  audUa  U  Iba  iMaaraai  I 
kaba<«hei*d    On  Ibaefta  an  ■!■•  dm  m  IM  AwaMeu  toMMban  liflba  nn  Ma 
•MOBH  h>  whltb  ikar  kor«  nntaltd  a  voft  wueh  u  larulD  M  do  uodii  to  a  boiMiaini^l 
^•.M  tMiia  xtMbl*  paUlcatlaoi."-g*Nr.  Aanwl  «r  J^  H  iMm*  i<W»*i«  aMf  dtwJal] 
AirLvmidaw*. 

"Tbcn  Mto*  dMpUf*  OS  nik  rtljiBiila,  wMaaik. 
CMnuaflHdlix  Iba  iiBi*  bold  aad^^'  -•      - 


«MUwi 


biAMIlbiB^lb*«M 

Vu*  «<  bt**  iMod  *■  ibfOfii.    < 
It  «*■(  *Bi***i>j  b>  oar  Nafaa,  I 


lion.  (M  lb* 
-  ^adiaiiail 
r  iDfrll*Md 

■^^  l*0*O**  t*k-v  Him  vi«i  ^^Tv  "*  ^^m  ^M^imi  ^"M 


aUbMB>iBitoa.*adi ._  ._.  . _. 

amy  tonW  *ad  artnaaaiy    aa*  of  iboa*  pndinloM  Uwi  or*«H4n4< 
Uwl*OM*(t«Bn, iiii4iN*l*«niaBani  Miaal  tadftrjiml^  MtaoMo  Io  hDoaMfo 


■■TMt  wort  of  IV.  Ihadrtar*  b  MWMUiaalb  «a*  *«  lb.  »Ma»l  aal  ■a.i 
on  Ib*  *BI4*(U  oTatSUMMi.  aiat^aa  onr  apptand.  lad^Ma  biddwci 
Jlo«>phi«l •niBfBMd B«nnla«Sw*MbM.    KV*n<.hMiBm«a*c***Ati'i 
-*-il  rT*oiia  rf  ■awjbjiliat.  pbfJdeiHal.  mJ  oaibidMlalBUdlMarK 
Wfo  HilitMUrtIr  <b*  nilaaiiin  of  ■*  otdwlia  aMkod.  •«  il 
hHdMtl^  aad  ««  a  M*n  vUMoipUM  «ad«  of  pmaadb^. 


B*«d«( 

SmnL 


"t»lb»Htll*loTttoMaiiiofla*aaiu.a* 

loo.  Ml.  «aaMUai.  aad  MnkBlaitj'  la  ib*  aavmalo^    _  _ 
awb  bM  ibo  •■MMidtr  tt  •  baadnid  tmm^;  aad  alw  bMm  dmaa  Mo 
orib*B|nHno>arnar»*lnf,«a*t<ill(o«»apUu»aMWa1**pbi«baiM_.  .  .. 
■pi Ibdfm^gHbapa. a*  w  6am IWTbilbta. tmlm^Mi aad  aaadwIWIy  ao «»» 


la  pttaliarin**  or(inu*uli«,< 


mnMi 


■■  Dr.  HaMlriW*  moUm  I*  •  TahNblt  Mtfc.  aad  d*ia**n  tb*  card 

«ko  M  u  I t.  BM  WJF  la  gMiwi  RNMabnial  kna,  bai  la 

aWib  mafb  iM  liiaidwlMliila  ii^biillb  aad  dMaM  la  iba  bMM 
(iE/J>/*>r«fc 


noaafi 


J,  APPLBTOS  *  C0:8  MSDJCAL  POBLWATIOSa. 


Tilt's   Hand-Book  of  Uterine  Thera- 
peutics. 

SoooDd  AmeHcnn  edlllon,  reviMMl  mhI  ameixled,     I  voL,  6to, 

pp.  sea. cioib,  t3.ui 

Ttala  luoa  or  Dr.  ni')  nlDtbla  IimUm  I*  MX  •  tnw*  Npriot  «t  cta«  IM  LotiAca  «4MnL 
•ntt  Biiawfnu'  iWlifa—  md  «nmiil«Uoa>  mad*  by  lh«  wUw  Mprwtly  IW  lb*  AppkWM' 
•dinm  TlitaaU]' maka  11  ■  WW  took. 

■■Fe(  oUDT  j<*i*  i«f(  Dr.  Till  h>i  Mortl  t»  Jilaiiflut  A*  iMl  nio*  of  Oiear  nitav 
omAm  of  liMllof  lallMinuMrr  ■dKlloa*  at  llw  weab  wMch  Imt*  bna  ■l«rtM*4  by  dlt 
Vml  cnilDnt  (ihMUoom.  Ip  KlttecUwiwalloTM)  Mgt*lalk*»nfcakNi,UuMlW 
bai  dntK  •  ffned  wwk.    Ti»  pnMat  Tolama  mmMd*  ■  gr«l  4{U  0?  aMM  MiMM-i  awl 


«fMeilMdlMrw«.    Tb*(iia>niilTlimiultMal«<4nllla>lrM<4tartb«»«U*(<m»*f  (WV 

«w«u<B,*DiM(ik*nadctwinbMla»ilHBeHlKrlB  t«uc  bi*  •moiMs  i«  «>■  wl  ar  m 
mrli.-'-Imtal. 

Dr.  Till  hw  d«Towd  nuwr  r«*»  la  lb*  pnctlnl  iMAr  irf  Ita  aim*,  and  (^  HiIbm  Um 


fhin  ikU  p«b  B(«iD  ibi«  «nb]«ct  dtv4n 


'TMMlanllw.    la  Ik*  WDWnl  wui«  bf  HMMto 
bMh  noUnl  aad  miiML  wbkh  »•  idapiaa  »a 


nllitnihf  dlHMBaariMoTEiHaHsilUr  lnMialH.  OiiHldtriNt  Ibr  11*7  UigaaaBbarrt 
atM««f  HMIndlttMrbinnabMCMnDgiidtr  Uie  Dello  «  ilx  prMtotl-fa.*  wmk  arkMli 
IfMI*  mpHtMy  of  Micb  nanara  «aM  siiuna  mr  (•nml  Inlmvt.  tad  Dt,  TM't  irnli  M 
Tn  endllahk  lo  bl*  naaiKb  Md  b>  bb  iinctlcal  ■kill,  au*  li  aria  h*  w  auvpuU*  WA- 
boiik  on  Ibt  ibtlvM  of  mHllcal  piBitlHootn."  -  XfUft  frim  and  CMMbr. 

-  I>r ,  'fW'*  •  tlaod'^Mk  of  Divrtat  tliRtmatln '  tapplln  a  wM*  ■Mtti  bat  odM  biaft 
ML  kj  bnndfw  li«v>bo.  arlUilo  modtiaw  owDMua.  lb*  IbMifavlto  if«i« -)il<l>  It*  »■« 
Mnletakts  lalMtnUmrniar  ;k»dUnM>«r  mnHU!  m  ikM  lb*  piadiihi'xr,  ook  tkk 
link  wwk  M  M«  iiind.  I*  •D4bM  la  a  titan  t^e*  ul  iIb<  (•  ducrmlM  wui  <.^ontiH  win 
kMI  Mil  Uh  naalnaMDI*  «f  ai'i  iBOmdail  itm.  It  oaT.  thmftir*.  a>'l  atil>  br  >h>1  Mik 
Bhamv and  iaAiBcUsa, kol MD  ^m  b*  IbaiiC  viarr  oi^l  m  a  beok  ut  nttnvm"—f%t 
JbUMou  jhi  w. 

■'TMiioluBia  «Ulb«lkQBda«r»riiM«iotbii|>FKlHlaatr,an<  litODcloAed  V  aou*- 
rulij-tukcLod  fM«aluT«<  lb*  ptaiviniiiiiit-  \\h\na.  In  ibn  aailMr^  MyVaca\tik*a  »•■■ 
CDiul  'niK'Udiil.  BacAmkMb  ■iBui)I''.i  ii(rii  iix  dnlkais  Wkillai  W  ibf  aabva  of  Ik* 
quHllun  allHiM  In.  aad  !•  Ula^lBMH  ti}  a  brief  bal  MiafWiil  aoaBaal  of  (wai  IKhb  Dm 
ulhur't  ]>ncUn,ind  «•  DORbtocnt  001  iDabDIi;  lotaja*  laiMrllUBa  imilat  vluiraat 
wnlqatil«>egiiitlb«Uaauulartao  pMbakiRy."— Awr.  y/VMMmtJMMwWHf^'iHyiirf. 


NO  H'     It  K.I  I>  Y. 


A  Practical  Manual  of  the  Treat- 
ment of  Club-Foot. 


Br  Lxm  A.  8a Yn,  M.  D.,  ProfiMMar  ot  Oril>o(>«Klia  Sunptrf  ta  i 
[loll«viM  flotplu)  Mwlic*l  OuDtfgv,  etc,  eUk  ,0m  *aL,  l9mo. 
[>.»■  Vllb  rorlj-oiM  IMiixratioiM  oo  Wooil.  rrioa.  Sl.tft. 
H«nt  bf  iDiil  Ml  nwli'l  nt  |<rk«. 

TUi  UmuI,  MibDi)«M  tb*  Mart  iMrbliiR*  wtib  m(a>4  la  IM  r*np«  >i*nn;iwi  at 
Oikkhol.Mul  MatMMlu  tba  Ntalu  ul  iw  Milbof*  aiimtel  upwlMt*,  ba* baM |>n 


2>.  AFPLBTOS  *  CO.'S  MStHCAJ.  PUBUCATIOyb. 


Letterman — Medical    Recollections  of 
the  Army  of  the  Potomac. 

Hj-  JoxATHAX  Lgtteiuiax,  AI.  D.,  late  Suivran  V,  R.  AnaT, 
sad  .Mpd'ml  Director  of  tli«  Ann j-  of  thcl^otonuic.  I  vor, 
8ro,  pi>.  1»4 Clutli,  93.00 

.     "SqinMi  tMMrBIBkHMOMrtrtbghfeiC»mrlBHnNk«.  IMMMI  fcwUlllW 
book.    8*  wrtM  hi  •  MnpM«M.  rioMD  KTta.  'wl «  MalM*  M  aMal  Itai  W  (nr  *kS 

XmUxolaiMornMlMlwuii,  pnviwii  •■  a*i  an  wItt  kMtMlsa,  wU  om  M  fi 
'nmOrn  l>M  lte«  •!■  •liliaa.'^JMkal  AwML 

■■  Th«  iHnlt  >ei>  <whltfc  my  W  <>tMWwl «  rMrtri  iibI  tBwiloBili  Mill  tolh>  i^ 
*n<l  kMliqof  UwiaMTW«>>-«*tDMd  Uwlr  dnMtaa  M  IMr  •MMif  ari  M  tb«  cnM  «f 
Eiuiuwill]  wlilwal  hop*  or  pnmMlan  dr  upMtUloa  of  Nvnd  t  to  wtIiMd  I*  •  plMrtM 
•17I*,  ind  «iii  (inks  Mi^r  UBdta  MMdukM  b)  Um  MMrtM  •(  (Mm  «ta  «nMV3 
'■L"  "T  '  "     _[j    <  rinimi  nriki  'Im  ill  iiaj  if  im  niiiwii '"    IT  r.JMbB 

H     Davis — Conservative  Surgery. 

^^^  CoHtrrt<itipt  Surgfry  ai  erhibittd  In  rrmedying  t 

^^^^^L  JUteAamtoai  CatM<-4  i/int  operate  ii^urioutly  both  in 

[  ' 


Conirrvatict  Sutytry  at  tsrhibtted  fn  rrmvdyinp  tvme  of  IM 

ite  iiwrioutly  both  in  Iltallt 
<tnd  J>tuat4.  Bjr  IIkkbt  G.  Uaitm,  fa.  J>.  blcj;anilj 
printed  OD  linio<l  {>xpcr  an<l  haiidRomclj  iUummtoI.  1 
ToL,  8vo,pp.  314 Clolli,  (3.0[ 

Vt.  ItoTta  kM  mint**  -f  MMlM  to  Ik*  MMir  art  mmmm  U  onuM  da**  •! 
la  Hit  to*  kM  ttMfnt  ■  w«ll-4iMm>l  wfUHw,    Tk*  »o«  aptraMi 

nulkniiiiflniliiynfhlpliilMillwwwtilllliMWil tii  nniriwulinl^laiiiiliw. 

ti>  ihlanilMWk*b<kf**<«*<ktr  IkffMBllaf  kd«aipwtMn,udkuaMlaalKHktaik 
InirtKil^c  Md  nlukto  lo  Um  I 

I>r.  Dan*.  : 
»ach*nlral  imbl 
MUnbMlaa  i»ib*lllnaMi««nto«MM  toko#>'alMU«  ad  oBMrtiML    11 


■n*.  iMtdflH  M  k«  dOM  lo  kto  tpKMUj  t  MM  BpUMda  IM  Ife*  HilMlaa  4 
l|irab)*aH.Mb«ah!ik  iMk  n  w  cnbtwA  •aman.  «^  kb  nn  pmcUcfl 
M  i»iUllN>aMi««nto«MM  tokMkialMU)  ad  oBMrtuaL    WateaaR 


Goss    on  the  Microscope.  " 

£e*»i»if3  at  the  Mirrv*eopt  f  or,  lirttartht*  am<mff  th«  Mi- 
nuMr  Oiyattt  and  Form*  of  Animal  Lift,  ily  J'liiLtP 
SsKRT  aoui,F.  R,S.  Bi'uutifully  lllustraicd  wllli  ui>- 
warj  of  00c  biindn,>il  Kii^ravin|[s  on  wood.  1  vol., 
I21110,  ppL  480.  .....         Clutli,  |a.&0 

IkoMvwtHlHaHBwkH  powlUa  tkt  diyaaia  rf  Wcliakal  tt  lulpUoa.  a  u*n»tol 
aad^MiUH^ii  hM  knra  ilTt^  laiha  1— tk.  iHn—>.  kaawai.  MBUtlaf  M  iwrlikWi 
MMdllal  M>  what ■.  TI«ol||rr»  H*MtMltarllUwMUwal«(MMMIktoCi.*«tka«Mf 
OMpUMd  to  MmUf  ■i*««aUi  ditaaHMBH  ij  fraiiaatibaiT»M<g  w»'*mito<» 
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